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A MODEL ELECTBIC BAILWAY 
PLANT. 

Trolley railways are now so com- 
mon that it is taken as a matter of 
course that they are all pretty 
nearly alike, and that all that is 
necessary to constitute an electric 
railway is a source of current and 
cars provided with motors for using 
the current ; but while the funda- 
mental principles controlling the 
trolley systems of railways are the 
same on all roads of this descrip- 
tion, there is a marked difference 
between the recent roads equipped 
with first clas.s machinery and ap 
purtenanees and the earlier roads 
upon which the great problem of 
economical electric propulsion was 
worked out. 

We present to our readers an il- 
lustrated description of a very com- 
plete plant located in New Haven, 
Conn., and belonging to the Fair 
Haven and Westville Railroad Com- 
pany ; in fact, the engines, ma- 
chinery and general equipment of 
the road are so complete that we 
have ventured to call it a model 
trolley railroad. 

We give a view of a portion of 




FAIB HAVEN AND WESTVILLE ROAD. 



the road showing Wesrville, with 
West Rock in the distance, and an 
interior view of the power house, 
showing the engines, dynamos and 
appurtenances. The, power house 
is located on Mill River, in New 
Haven. Seven lines of railroad are 
operated from this station, employ- 
ing 38 open cars, 43 closed cars and 
3 sweepers. The combined length 
of the different branches is 35 
miles. The power house is pro- 
vided with three cross compound 
AUis engines, each having a stroke 
of 36 inches. The high pressure 
cylinders are 16 inches in diameter 
and the low pressure 30 inches. 
These engines are operated under 
a steam pressure of 120 pounds, and 
make 93 revolutions a minute. The 
pressure in the receiver between 
high and low pressure cylinders 
is 8 pounds; consequently the initial 
pressure in the low pressure cylin- 
der is 8 pounds. The vaeuuin is 
27 inches or 13 pounds. 

Steam for these engines is gene- 
rated by three vertical Manning 
boilers, another boiler of the same 
description being held in reserve 
(Continued on page 365.) 
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FAIR HAVEN AND WESTVILLE ELECTRIC RAILROAD-INTERIOR OF POWER HOUSE. 
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PREVENTION OF BUST IN WHEAT. 
Mr. E. B. Mayo, of V. Viesca. Coahuila, Mexico, in 
a recent letter complimentiiitr the Scientific Ameri- 
can, wishes to know whether there is any remedy or 
preventive for rust in wheat. The prevention of rust 
au(3 smut of oats and wheat has been made the basis 
of a series of special investigations and experiments 
by a number of investigators, while the Division of 
Vegetable Pathology in the Department of Agricul- 
ture has particularly taken up the subject of smuts in 
oats and wheat. In Farmers' Bulletin No. 5 of that 
division the experiments of the division, as well as 
those made at the different State experiment stations, 
are summarized, the different methods having for ob- 
ject the treatment of the seed grain, since it has been 
found that infection takes place when the seed is ger- 
minating, from spores which adhere to the seed when 
this is planted. 

The soaking of the seed in hot water has had many 
advocates, but success depends upon exceptional care 
and the process is somewhat complicated. Potassium 
sulphide has also been used with more or less success, 
the seed being soaked for twenty-four hours in a one- 
half per cent solution of this material; but the pre- 
ventive which is recommended as superior to this is 
the treatment with copper sulphate. This consists in 
immersing the seed in a solution made by dissolving 
a pound of commercial copper sulphate in 84 gallons 
of water for twelve hours, and then putting the seed 
for five or ten minutes into lime water by slaking a 
pound of good lime in 10 gallons of water. 

The bulletin above referred to concludes with the 
following statement : "These treatments have all 
been tried and have proved effective. In some parts 
of the country seed wheat is treated in strong solu- 
tions of copper sulphate, and no lime is used. This 
practice is much inferior, since it injures the seed, 
while those given here prevent the smut completely 
and at the same time do not injure the seed if care- 
fully followed. In all forms of seed treatment care 
should be taken to spread the grain out to dry at 
once, and by frequent stirring prevent its spoiling. 
The treated seed should be handled only with clean 
tools, and should be put in sacks disinfected by boil- 
ing fifteen minutes. If these precautions are not 
taken, the seed may be infected again after treatment, 
especially in case of stinking smut of wheat. If the 
seed is to be sown broadcast, it will not have to be so 
dry as if it is to be drilled." 



THE FEOFOSEB NOBTH SIVEB BSID6E-THE GBEATEST 
ENGINEERING UNDESTAEING IN THE WOBLD. 

The Secretary of War recently appointed a board of 
oflBcers of the corps of engineers to "investigate and 
report their conclusions as to the maximum length of 
span practicable for suspension bridges, and consistent 
with an amount of traffic probably sufficient to war- 
rant the expense of construction." 

The leading features of the design upon which the 
estimate were made were as follows : A steel suspen- 
sion bridge having a clear span of 3,200 feet between 
the towers and carrying six railroad tracks placed side 
by side. The floor of the bridge to be provided with a 
stiffening truss, which shall be hinged at the center 
and be 120 feet in depth. The bridge to be carried on 
16 cables, arranged 8 on each side ; each cable to consist 
of 6,000 parallel steel wires wrapped together and hav- 
ing a breaking strength of 28,440 tons ; the diameter, 
inclusive of wrapping, being 21 J^ inches. 

The strength of the bridge to be calculated for a roll- 
ing load of ISyV^ tons per linear foot, and a wind pres- 
sure per linear foot of ly/j tons. 

With a factor of safety of three, the cables to be 
strained to 30 tons per square inch. For the stiffening 
truss a working stress of 7ij tons to the inch to be 
allowed. 

Working upon this data, the board deduced the fol- 
lowing table of weights and cost for a 3,200 foot sus- 
pension bridge : 

STRUCTURAL STEEL. 

Suspended weights, in pounds 90,870,000 

Towers 58,313,000 

Chains and anchor plates 18,834,000 

Total 161,SO7,00O 

At 4 cents per pound (1) $6,460,380 

WIREWORK. 

Main cables and wrapping, in pounds 30,358.000 

Backstays and wrapping 22,738,000 

Suspenders 3,222,000 

Total 56,348,000 

At 7 cents per pound (2) $3,942,260 

Cost of superstructure (1 and 8) $10,408,540 

Cost of substructure (foundations, etc.) 11,784,000 

Total cost of bridge $88,186,540 

From an engineering standpoint it is not the total 
length of a bridge that determines its magnitude, but 
the length of the individual spans. The cost and con- 
structive difficulties of bridge building increase at a 
rapidly increasing ratio as the span is lengthened. The 



Tay bridge in Scotland is twice the length of the 
Forth bridge to the south of it : but the design and 
erection of its two miles of short girders did not call 
for the exercise of one-fifth part of the skill and 
courage required in throwing the huge spans of the 
Forth bridge across the mile of deep water at the 
Firth of Forth. In a like increasing ratio will the 
difficulties multiply in stretching this mammoth struc- 
ture across the Hudson River. 

The seven wonders of the world, that appealed so 
strongly to the ancients, will be completely over- 
shadowed on every point of comparison by this crown- 
ing feat of the nineteenth century. 

If mere bulk or mass be taken as the standard of 
comparison, it will be bigger and heavier than the 
greatest of the works of the ancients; and in the scien- 
tific knowledge involved in its construction, it will em- 
body truths in chemistry, mathematics, and mechan- 
ics that would bewilder the Egyptian builders of the 
Pyramids even more than its vast stretch of steel 
cables and interlacing girders. 

The two masses of masonry that will have to be 
built on shore to resist the enormous pull of the 16 
cables will, in their united weight and bulk, rival the 
great Pyramid of Gizeh. 

The four steel towers that carry the cables will each, 
in all probabilitj', overtop the loftj' Washington Mon- 
ument; and will be exceeded in height only by one 
structure, the Eiffel Tower in Paris. Ethically, if we 
may so speak, they will stand loftier than the last 
named ; inasmuch as the Eiffel Tower is merely a 
spectacular "freak," whereas the four great towers of 
this bridge will reach their full stature as part of a 
great mechanical structure erected for a useful me- 
chanical purpob-e. 

When loaded to its full working capacity, the bridge 
can carry in midair, at a height of 150 feet above the 
river, 17 heavily loaded freight trains, which, if strung 
out in line, would be two miles in length. This would 
represent a total load of 26,000 tons. Moreover, it could 
carry this load with a large margin of safety in a tem- 
pest of wind that would endanger the stability of 
many of the adjacent buildings in New York City. 

It is fortunate, judged from the aesthetic point of 
view, that the great structure is to be built on the sus- 
pension principle instead of the cantilever, as was at 
one time proposed. Apart from the much greater 
weight and cost of a cantilever bridge, there is by 
comparison everything to be said in favor of the 
light and graceful appearance of the suspended 
bridge. 

The lofty and tapering steel towers, with the cables 
rising in a long sweeping curve to meet them 500 feet 
in midair, will form a picture at once majestic and 
beautiful. 



THE BATTLE SHIP INDIANA. 

In placing the Indiana upon the list of available 
warships in the United States navy, the naval board 
will make the most important and significant addition 
to our fighting strength on the seas that it has ever 
known. In the Indiana we shall possess, for the first 
time, a first-class modern battle ship that can chal- 
lenge comparison with any other armorclad afloat. 

It is true there are in the English navy ships of 
50 per cent greater displacement and 2 knots higher 
speed ; but any superiority in this regard will be fairly 
well offset by the greater weight and more effective 
disposition of the armament in the boats of the Indi- 
ana class. 

The displacement of the Indiana is 10,500 tons ; that 
of the Royal Sovereign 14,900 tons ; and yet the Ameri- 
can ship can throw a much heavier weight of metal at 
a single discharge. The cause of this vast disparity 
in size is to be found in the different nature of the 
duties that have to be performed by the two types. 
The Indiana and her class are called coast defense ves- 
sels. They are designed for home waters, and their 
operations will be carried on as far as possible within 
easy reach of the home coaling stations. Consequently 
they will not need to carrymore than a limited supply 
of coal, ammunition, and general stores. On the other 
hand, the world-wide distribution of England's mari- 
time interests and the aggressive system of warfare 
which she has always aimed to carry on, seeking out 
and running down the enemy at sea, necessitate the 
building of battleships of great coal endurance and 
capable of carrying a large supply of ammunition and 
stores for extended cruises at sea. All this necessitates 
an increase in size, and hence the mammoth propor- 
tions of such ships as the Royal George, which, when 
fully loaded, displaces 16,500 tons. The United States 
navy has no colonial interests to protect, and her bat- 
tle ships are designed for the special purpose of guard- 
ing the home waters. For their purpose they are ideal 
ships; and ship for ship, they will be fully the equal 
of any European leviathan in a naval duel. 

The Indiana is 348 feet long, 69 feet beam, and draws 
26feetfully loaded. A belt of steel 18 inches thick 
and 7 feet 6 inches deep protects her at the water line, 
3 feet 6 inches of this being above and 4 feet below 
water. Above this belt of steel is a steel deck, 2% 
inches thick, which, with the side aimor, will form a 
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kind of huge inverted box, under which wiU be placed 
the " vitals," i. e., the enprines, boilers, and stores of 
powder, shot, and shell. At each end of this armored 
box, and standing: upon the steel deck, is built up a large 
" barbette," or round tower, of solid steel, 17 inches 
thick, within which will revolve thH two steel turrets, 
17 inches thick and 30 feet inside diameter. Each turret 
contains two steel guns, of a caliber of 13 inches, and 40 
feet long, weighing 50 tons each. These four guns 
can each throw a shot weighing 1,300 pounds a dis- 
tance of 13 miles, and can pierce 32 inches of steel at a 
distance of a mile. The Indiana could be off Rockaway 
Beach and throw shells into New York City. 

A little distance behind these two main turrets, and 
placed one at each corner of the above mentioned ar- 
mored box, are built up steel towers with armored steel 
turrets revolving at the top of them, in each of which 
are placed two 8 inch armor piercing guns. This 
is what, in battle ship parlance, is known as the 
secondary battery, and it is just here that the Indiana 
shows such a preponderance of fighting strength over 
other warships. In every other battle ship of foreign 
navies the secondary battery consists of guns of 6 inch 
caliber or less. These guns are not armor piercing, and 
the range of their destructive effect against a plated 
ship is limited. Not so the 8 inch guns of the Indiana. 
They are capable of piercing at close range all but the 
very heaviest armor afloat, and in a naval duel they 
would be the decisive factor of the fight. These eight 
guns are carried at a height of twenty six feet above 
the water line, and could be fought in the heaviest 
weather without being interfered with by the break- 
ing of heavy seas over the ship. 

Between the 8 inch guns, and standing on the steel 
deck, are four 6 inch guns, which have a broadside 
and dead fore and aft fire. In addition to the hieavy 
ordnance, the Indiana carries no less than thirty 
smaller guns, ranging in weight of shot from the 
6 pounder down to the bullets of the Gatlings. 

She is provided with tubes for the discharge of the 
deadly torpedo ; and last but not least, she has a 
powerful underwater ram for ripping up the enemy's 
hull should a favorable opening occur in the confusion 
of a naval fight. To recapitulate, the Indiana's offensive 
strength is represented by four 13 inch 50 ton guns ; 
eight 8 inch 18 ton guns; four 6 inch 5 ton guns; 
thirty smaller rapid fire guns ; 18 inch discharges for 
torpedoes carrying 350 pounds of explosive. 

The guns are so advantageously placed that, at a 
single discharge, she could hurl 6,800 pounds of shot 
into the enemy, with an average velocity of 2,000 feet 
per second. 

On her trial trip, which took place on the 18th inst., 
she developed a speed of 15"61 knots over a thirty mile 
course, which is over half a knot in excess of the con- 
tract requirement. She was quick in answering her 
helm and showed good stability, two most important 
features in a battle ship. On page 364 we give an illus- 
tration of the Indiana. 



Franklin L. Pope. 

Franklin Leonard Pope was instantly killed by a 
shock of 3,000 volts in the cellar of his house at Great 
Barrington, Mass., October 13. He was the manager 
of the Great Barrington Electric Light Company, the 
principal buildings of which are at Housatonic, distant 
five miles. To facilitate the operations of the plant, 
he had placed in his cellar a large and powerful con- 
verter. When the power was turned on he visited the 
cellar to adjust the bearings. His family upstairs 
heard a heavy fall, 'and upon investigation found Mr. 
Pope dead on the floor beside the converter. Doctors 
say death was instantaneous. 

Mr. Pope was born in Great Barrington in 1840. At 
an early age he was a telegraph operator. In 1860 or 
1861 he came to New York, a green-looking Yankee 
country lad, to seek his fortune, and strayed into the 
Scientific American office, where employment was 
given him as a draughtsman. Here he gained know- 
ledge of patents. Thereafter he entered the employ- 
ment of the American Telegraph Company. 

He was one of the earliest patent solicitors making 
electrical inventions a specialty, and for several years 
he held the office of patent attorney for the Western 
Union Telegraph Company. He was well known as a 
writer on electrical subjects. For several years past 
he was retained as an expert in some of the most im- 
portant patent suits brought before various courts. 
In 1886 he was elected president of the American Insti- 
tute of Electrical Engineers, of which he was a charter 
member, succeeding in that office the late Dr. Norvin 
Green. The reconstruction of the Great Barrington 
electric plant was one of his recent undertakings, and 
the work embodied many interesting features, which 
were described in a paper read by him at the June 
meeting of the Institute at Niagara Falls. 

Mr. Pope leaves a widow and three children, two 
daughters and a son. His brother, Ralph W. Pope, is 
secretary of the American Institute of Electrical En- 
gineers, and his son Henry W Pope, is with the Ameri- 
can Telephone and Telegraph Company in New York 
Oity. The funeral and interment was at Great Bar- 
rington. 



Eugene Langen, 

We regret to learn of the sudden death of Mr. 
Eugene Langen, one of the noted millionaires of 
Cologne, and one of the directors of the Otto Gas 
Engine Works, of Philadelphia, on the 2d inst., 
of heart failure, at his country seat, Elsdorf, not far 
from Cologne. Mr. Langen was one of the largest 
beet sugar manufacturers in the world, acquiring by 
that business about $20,000,000 in American money. 
Besides this he had a large business, and was a di- 
rector of the Gas Motoren Fabrik Deutz, the largest 
of its kind in Germany. He had many decorations 
conferred upon him for his ingenuity and enterprise, 
one being from Emperor William I. He was only 
once in the United States, and that in 1894, when the 
firm of Schleicher, Schumm & Company ceased to 
exist, and the Otto Gas Engine Works were incorpor- 
ated, which firm is now so well known throughout all 
the principal cities of the globe. He was about 60 
years old, and leaves a family of twelve children, one 
of whom, Mr. Gustave Langen, is the president of 
above firm. 



Progress of the Jerome Park Keservoir, 
New Ifork. 

The Ingersoll-Sergeant Drill Company have just re- 
ceived a large order for a complete plant of air com- 
pressing machinery for running drills, engines, pumps, 
etc., on the Jerome Park reservoir work. New York. 

The contract for the construction of the Jerome 
Park reservoir was awarded to Mr. J. B. McDonald at 
$5,473,060. It involves the removal of upward of 
3,000,000 cubic yards of rock. 

The contractor has, since the letting of the work, 
made a thorough investigation looking to a deter- 
mination of the question whether or not machinery 
for excavation can best, be run by steam or from a 
central compressed air plant. The central plant sys- 
tem has been adopted as the best and cheapest, the 
saving in expense being largely in labor and fuel. 

The plant made by the Ingersoll-Sergeant Diill 
Company and adopted by the contractor involves the 
use of compound condensing Corliss air compressors 
run by high class of boilers transmitting and dis- 
tributing compressed airat 80 pounds pressure through- 
out the work. 

It is contemplated to use a battery of several air 
compressors placed side by side, the unit adopted 
being a duplex compressor with steam cylinders 24 
inches and 44 inches in diameter, 48 inch stroke, driv- 
ing two piston inlet air cylinders, each 24J| inches in 
diameter by 48 inch stroke, the capacity in free air 
of this machine being between 3,000 and 4,000 cubic 
feet per minute. This is a duplicate of compressor at 
work at the Anaconda mines, in Montana, where very 
economical results have been derived. 
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New Turbines for Niagara. 

The Niagara Falls Hydraulic Power and Lifting 
Company have recently contracted with James 
Leffel & Company, of Springfield, Ohio, for four 
of their improved double discharge water wheels, 
to be of eight thousand horse power capacity, 
nnder a maximum head pressure of 218 feet, which is 
lar the highest head under which turbines of large 
capacity have ever been applied in this country or 
elsewhere. These wheels will drive eight electrical 
generators, which will be connected direct to the 
turbine shafts, without gears or belting. This 
is the second order for turbines built by James 
Leffel & Company for Niagara Falls, there being al- 
ready several of this make of wheel, each of 1.200 horse 
power, in daily operation in the Cliff Paper Company 
mills, located at the cliffs, near the tunnel. This wa- 
ter wheel company is also building four of their cas- 
cade wheels for one company, to be operated under 
730 feet head; part of the power to be electrically trans- 
mitted by connecting the wheel shaft directly to the 
generators. The cascade wheel is, however, essen- 
tially and entirely different in construction and ope- 
ration from the turbine, being in principle an im- 
pulse and reaction wheel. This cascade wheel plant 
will have an aggregate capacity of six hundred horse 
Dower. 



Preservation of Cliloroform. 

L. Allain claims to be able to preserve chloroform in- 
definitely by saturating It with sulphur. Chemically 
pure chloroform is taEen, and the sulphur is prepared 
from ordinary sublimed sulphur by leaving it in con- 
tact with four times its weight of pure caustic am- 
monia during twenty-four hours. It is then washed 
with distilled vvater until neutral to litmus, and placed 
in a stove regulated to a temperature of 40° C, where 
it remains for four da>s. after which it is further dried 
over sulphuric acid for fifteen days. Purified chloro- 
form exposed to direct sunlight gave a precipitate with 
argentic nitrate solution after about forty eight hours, 
but underwent no change under similar ccmditions if 
previously saturated with sulphur, except that there 
was a deposit of insoluble sulphur. Specimens thus 
treated have been exposed to sunlight for four months 
without any alteration that could be detected by the 



usual reagents, and were found to cause perfectly nor- 
mal ansesthesia in men and the lower animals, without 
accident. In diffused light the addition of one- 
thousandth part its weight of sulphur preserved chloro- 
form indefinitely in the presence of a great excess of 
oxygen. No explanation of the phenomenon is offered, 
but it is intended to perform similar experiments with 
selenium and tellurium in place of sulphur.— Journ. de 
Pharm. 



Cycle Notes. 

English cycle repairers have recently introduced a 
new method of patching single tube tires. The patch 
is put on in the usual manner, and it is then vulcan- 
ized in place by njeans of electricity. The patch 
is thus rendered inseparable from the rest of the 
tire. 

In France bicycles have been authorized for the dis- 
tribution of telegrams, and an allowance of $3 a month 
is made to messengers forthe use of their machines. 

In Belgium the fire departments of some of the 
cities have utilized the tricycle as a hose cart, and find 
the results satisfactory. 

By an ordinance, bicycle riders in a Western city are 
compelled to carry red lamps on their wheels at night, 
no other color being allowed. 

At the National Institute for the Blind, in France, 
cycling is one of the amusements. A species of home 
trainer is provided, on which the inmates of the insti- 
tution ride. The wheels are so arranged that the ac- 
tual speed is indicated on a dial, so that races are held 
and some of the inmates have established records. The 
machines are also arranged so as to give audible sig- 
nals at various speeds. 

The Paris " Palais Sport" is a large arena with a 
cycle track that rises to a height of sixty-five feet in a 
spiral course. The ascent and descent are like a 
double corkscrew, and the tracks are so arranged that 
in one round trip a distance of one kilometer, or two- 
thirds of a mile, is covered. 

Bicycles have been put to a novel use by Mr. F. A. 
Sirrine, the entomologist of the Jamaica, L. I.. Agri- 
cultural Station. Mr. Sirrine rides a bicycle with a 
square reservoir of concentrated insecticide strapped 
to his handle bar and a knapsack spraying machine 
on his shoulders. He visits all parts of the island, giv- 
ing object lessons to the agriculturists and horticul- 
turists and imparting personal instruction to them 
in the preparation and use of the remedies which he 
finds to be efficient. 

In the wheel room of the recently constructed pala- 
tial club house of the Century Wheelmen, of Phila- 
delphia, 500 wheels can be accommodated. 

A wheel should be cleaned and oiled at least once a 
week. To clean the wheel, remove the lamp, place the 
wheel upside down, resting on the saddle and the han- 
dle bar, which should rest on a cloth or piece of old car- 
pet to prevent its being marred. Remove the dust 
from the wheel with a dry brush. If the rims and 
frames are muddy, use a wet cloth ; a small brush will 
be found useful in cleaning the sand or mud from the 
hub and sprocket wheel. If the enamel of the frame 
appears streaked after washing off the mud, it should 
be rubbed with a dry cloth or a piece of chamois skin. 
Do not use oily rags on the enameled parts. The 
spokes should be cleaned with a cloth. Every month 
the chain should be removed and soaked in turpen- 
tine, followed by kerosene oil or in kerosene oil alone. 
The sprocket wheels should be thoroughly cleaned 
before replacing the chain. There are a number of 
chain lubricators on the market, including a mica lu- 
bricator, which will not soil the hands or clothes. 
Many wheehnen lubricate their chains with a semi- 
fluid preparation of plumbago and the solid graphite 
as well ; only a small quantity of lubricant is required. 
After the bicycle is cleaned it should be thoroughly 
oiled and the bearings should be examined and tight- 
ened, if necessary. When the bicycle is put up for the 
winter, it should not be allowed to stand on the floor. 
It should be hung up with the tires partially inflated ; 
this will tend to preserve the tires. 

To ascertain the gear of a bicycle, multiply the dia- 
meter of the rear wheel by the number of teeth in 
large sprocket ; divide by the number of teeth in small 
sprocket and the quotient is the gear of the cycle. 

For example : 

28 rear wheel. 

18 large sprocket. 

224 
38 

Small sprocket, 8 I 504 

63 gear of wheel. 



According to the Street Railway Journal, the num- 
ber of street railways in the United States is 976. the 
total length of track being 13,588 miles, of which 10,363 
miles are worked by electricity, 632 miles by cable, and 
1,914 miles by horses, the remaining 679 miles being 
classed miscellaneous. The number of cars in service 
on these roads is 44,745, or 3'29 per mile. 
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A SAFETY ATTACHMENT FOB ELE7AT0BS. 
The numerous attempts which are constantly being 
made to find a satisfactory solution of the problems 
involved in the construction of a safety attachment 
for elevators which shall be at once simple, reliable, 
and economical, are a conclusive proof that the world 
is still waiting for the crowning achievement in this 
department of mechanics. It is, in fact, well under- 
stood by every one who has paid any attention to the 
subject that all the devices now in use fall very far 
short of doing for elevators what the air brake has 
done for railroads. Until at least the same standard 
of safety shall have been attained for vertical as for 
horizontal locomotion, the public have certainly a 
right to demand that manufacturers of hoisting ma- 
chinery shall give every encouragement to inventors 




er, and is adapted to be engaged by the arms of a gov- 
ernor when the cage attains an unsafe speed, the lever 
being by this means disengaged from the lugs in the 
periphery of the pulley, when the spring draws upon 
the trip rope to throw the safety catches into the path 
of the car. The shaft on which is the drum wheel car- 
rying the hoisting cable has at one end a miter gear 
meshing with a similar gear on the governor shaft, 
whereby the undue speed of the car expands the gov- 
ernor arms. The boxes in which the drum wheel shaft 
is journaled have a limited vertical movement, and one 
of these boxes is connected by a link with a lever ful- 
crumed upon a hanger, a weight being suspended from 
one end of the lever and its longer end being connected 
with the trip rope. On the breaking of the hoisting 
cable, the weight on the short end of the lever causes 
its other end to draw upon the trip rope and throw the 
safety catches out into the path of the car. The patent 
also provides for some modifications of the construction 
shown in the illustration, and the invention is in a 
measure an improvement on a formerly patented in- 
vention of the same inventor, whereby provision was 
made for projecting safety stops into the line of travel 
of the elevator in case of the breakage of the hoisting 
rope. The apparatus provides for the automatic stop- 
ping of the car before it can possibly attain a danger- 
ous speed, and, if desired, provision may be made for 
lessening the shock of the impact of the cage on the 
stops by the use of springs or air cushions. It will also 
be noticed that, should the cage break through the first 
pair of stops meeting it in its descent, there will be 
another similar pair of stops waiting to meet it just 
below, and so on down to the bottom of the shaft. 



and painted with a group of Cupids in the style of Cipri- 
ani. Beneath is a long drawer, and there are four small 
drawers on each side of the recess. Hanging above 
is a Chippendale mirror with brackets for china. 

The mahogany secretaire and cabinet is in the Sher- 
aton style. It has a secretaire drawer fitted with ten 
drawers and pigeon hole, a cupboard below with two 
paneled doors, inclosing sliding trays, and above are 
two glazed doors inclosing shelves. The whole is finely 
decorated with elaborate paintings of masks, medal- 
lions, wreaths, and ribbons, with exceedingly rich ef- 
fect. This fine old example has had the interior re- 
stored and new lining added to the drawers, but the 
exterior is in as good condition as when it left the 
maker's hands, with the additional charm of softened 
tones that time alone can give. 



AN AUTOMATIC PRESSURE REGULATING VALVE. 
A valve adapted to close proportionately on an in- 
crease of pressure and open correspondingly with de- 



LABATT'S ELEVATOR SAFETT ATTACHMENT. 

who have this laudable object in view, and it is 
fortunate that the keen financial interest which the 
casualty insurance companies have in the efficiency of 
these contrivances is a guarantee that popular expecta- 
tions in this respect will not be disappointed. 

It is a peculiarity of the improvement shown in the 
accompanying illustration that the arresting apparatus 
designed to automatically stop the cage should the 
rope brealc, or should an unsafe speed be attained, is 
detached from and altogether independentof thecage. 
The improvement is readily applicable to any elevator 
shaft and cage, the mechan- 
ism being brought automatic- 
ally into action either directly 
through the movement of the 
cage itself, or by controlling 
devices connected with the 
bearings of the drum over 
which the hoisting rope or 
cable passes. The invention 
forms the subject of a patent 
issued to Charles B. Labatt, 
of No. 143 West Fifteenth 
Street, New York City. In a 
vertical bar or beam at one 
side of the elevator shaft are 
recesses, at frequent inter- 
vals, in each of which is ful- 
crumed a safety catch of latch 
form, and when the shank 
portion of the catch is liberat- 
ed or moved upward its body 
portion is carried outward 
into the path of the cage. 
On the other side of the latch 
beam areeyes, through which 
pass a trip rope on which are 
blocks adapted to engage the 
shank portion of each of the 
catches, these blocks nor- 
mally holding the catches 
wholly out of the path of the 
car or cage. The trip rope 
extends over a pulley in the 
upper part of the shaft, and 
its end is connected by a rod 
with a spring, whose normal 
action is to draw the trip rope 
and throw the catches in the 
path of the cage ; but this is 
prevented by the engagement 
of a lever with lugs in the 
periphery of the pulley. The 
ever is fulcrumed in a hang- 



ANTIQUE FURNITURE. 
The perfection attained in the production of factory- 
made furniture within the last few years, and the com- 
paratively low prices for which most elegantly finish- 
ed articles are afforded, are the best proofs of the 
progress being made in the furniture trade. The 
styles, too, are now more varied than they ever were 
before, for, in addition to the new designs which the 
manufacturers are all the time originating, the copy- 
ing of antique and classic designs is extensively fol- 
lowed in all work where the diflSculty of execution 
does not prove too great an obstacle. The fact re- 
mains, however, that the best taste of the present day 
is most decided in its preference for old fnrniture of 
the classic styles of such makers as Chippendale, Man- 
waring, Mayhew, and other artistic workmen of the 
last century, and good samples of such work are al- 
ways sure to command high prices. A collection of 
eighteenth century furniture recently exhibited in Lon- 
don, comprising secretaires, cabinets, tables, screens, 
etc., was well calculated to stimulate interest in such 
work, and we are indebted to the Furniture Trade 
Review for the illustrations and description herewith 
presented of two of the most important pieces in the 
collection. 
The satinwood kneehole writing desk is inlaid with 
cross-bent tulipwood, and 
decorated with painted 
heads, wreaths, and fes- 
toons of fruit. It has a 
rail round the top, beneath 
which are four small cedar- 
lined drawers, a sloping 
front covered with morocco 




SLEIGH 



LONG'S VALVE. 



creasing pressure in the flow of gas or other fluid is 
shown in the accompanying illustration. It has been 
patented by Charles P. Sleigh and John M. De Long, 
of North Baltimore, Ohio. The valve seat is compara- 
tively deep, and conical in shape, and the valve is held 
on a stem sliding loosely in a cap on the lower end of 
a cage which also slides loosely in the cap of the valve 
body, the cage being adapted to be raised or lowered 
by a threaded stem on which is a hand wheel. On the 
upper end of the valve stem is a cap against which 
presses a coiled spring, and an increase in the pressure 
of the gas flowing through the valve, causing an in- 
creased pressure also against the top of the valve, 
moves the latter downward against the tension of the 
spring, thus decreasing the opening between the valve 
seat and the valve, the spring lifting the valve and 
enlarging the opening as the pressure decreases. 





ANTIQUE ENGLISH DESK AND MAHOGANY SECRETAIRE AND CHINA CABINET, 



The Ijarge*t Black Diamond. 

This diamond weighs 3,100 carats, and is, therefore, 
the largest ever known. The great Jagersfontein dia- 
mond, which was found in South Africa about two 
years ago, and which was said to be the largest known 
to be in existence up to that time, weighed about 970 
carats. The stone was found 
in the Carbon district, the old 
diamond fields of Brazil. It 
is of the class known as "black 
diamonds," or commercially 
as carbon, which are used in 
diamond drills and for similar 
purposes, their color not ad- 
apting them to ornament. 

At the present time the 
stone is in the hands of the 
jewelry firm of Kahn & Com- 
pany, of Paris, and the Bra- 
zilian government is negotia- 
ting for its purchase for the 
National Museum. The stone 
was offered to Messrs. Bishop 
& Company, but they de- 
clined to purchase it, as it is 
difficult to say how such an 
exceptionally large stone will 
turn out when cut into com- 
mercial sizes, and the price 
demanded was too great. The 
value is placed by experts at 
between $30,000 and $40,000. 
The price paid for it by the 
present owners is somewhat 
uncertain, one account put- 
ting it at $36,000, while an- 
other says that they paid 53s. 
8d. (English) per carat, which 
would make the price nearly 
$40,000, or not far from its 
probable maximum value. 
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THE TIME IN CHINA BY THE SUN, WATEB, AND 

FIRE. 
While the sun and water have been more particu- 
larly employed by astronomers for telling the time, 
Are has specially served for indicating the vigils of the 
night. We have already had occasion to use this 
word vifjrils when speaking of clepsydras, and have re- 
ferred to an ancient ordinance that enjoined the an- 
nouncement of the vigils to the inhabitants by agreed- 
upon signals. We speak here of some customs that it 
is interesting to know about. The night was divided 
into five watches that began at sunset and ended at 
sunrise. As we have explained, these five parts were 
of greater or less length, according as it was winter or 
summer. 

The announcing of the watches had a double pur- 
pose ; in the first place it served to make the time 
known, and, in the second, to show that the watch- 
man was on the alert. As it was formerly forbidden 
to walk about the streets at night, except in special 



first quarter, the sentinel gives the drum a stroke and 
the other sentinel at once gives another upon the bell 
with the hammer. About the space of a Credo after- 
ward, each of them gives the drum and the bell a stroke, 
and continues so to do up to the beginning of the second 
part of the night. Then each gives two strokes, 
and continues, as has been said, to the third watch, 
when they give three strokes. At the fourth watch 
they give four strokes, and at the fifth, five. At day 
break they redouble the strokes, as they did at night- 
fall. In this way, at whatever time of night one 
awakens, he hears, unless the wind be contrary, the 
signal of every watch and knows what the time is." 

In the king's palace, at Pekin, there is to be seen a 
drum and a bell upon high towers, and, in the city, 
two other towers with a drum and bell for announcing 
the watches. The city drum is 15 public cubits* in 
diameter. The palace bell is the largest in the world, 
and its sound is so piercing that it seems to be rather 
that of some musical instrument than of a bell. It is 



Were about as thick as a goose quill. They were 
burned in front of the pagodas, and were used for 
carrying fire from one place to another. These rods 
were often stuck into metallic vessels filled with 
ashes. This vertical position permitted of following 
their combustion with the eye (Fig. 1, D). 

Since these rods gave no light in burning, they 
were only used for giving the hour in the house, 
which they at the same time perfumed. When the 
rods or cords had a certain length, they were twisted 
so as to form a spiral and conical figure (Fig. 3) that 
widened out at every revolution and reached two 
or three palms in diameter. Their combustion 
then lasted several days, and sometimes even a 
month or more. They were suspended by the cen- 
ter and were ignited at the lower extremity. The 
fire then ascended slowly and insensibly in following 
all the spirals. Five marks made upon these spirals 
served to indicate the five parts of the night. This 
method of measuring time was, it is said, so exact that 





Fig. l.-A B, BAMBOO FOB STBIEING THE NIGHT 
WATCHES, C. ODORIFEBOnS BURNING BODS. D. ME- 
TALLIC VESSEL WITH BURNING RODS. 



Fig. 2.-DRAG0N FOR BURNING RODS TO MARK THE HOURS. 
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Fig. 3.-CHINESE SPIRAL FOR SHOWING THE 
TIME. 



Fig. 4.-CHINESE CLOCK IN BLUE AND GOLD. 



Fig. 5.-AN0THER CHINESE CLOCK IN CARVED 
WOOD AND JADE. 



cases, the guards had to keep watch and question 
every person who was met with outside of his house. 
Certain of these guards held in the left hand a hol- 
low bamboo cylinder which they struck with the right 
hand, not only to give proof of their vigilance, but 
also to make the time known|(Fig. 1, A, B). Some- 
times this bamboo rod, instead of being cylindrical, 
had the form of a fish, 80 cm. in length by 15 in 
diameter. The officers who made the rounds often 
rode asses and were preceded by a soldier who carried 
a lantern. 

Others had clappers attached to the arm, and to the 
number of two or more, leaving their post, went about 
acting upon them. The guards of a neighboring post 
answered them by striking the bamboo as above de- 
scribed. They thus proved that they were not asleep. 

In 1668, Gabriel Magalhaens wrote, in his Nouvelle 
Relation de la Chine : " In all the cities and towns of 
the empire there are two towers, one of which is 
called the Drum Tower and the other the Bell Tower, 
from the top of which the night watches are announced. 
At the beginning of the night or of the vigil, the sen- 
tinel gives the drum several strokes, and the bell after- 
ward answers him. Then, during the whole of the 



this bell that serves for ringing the night watches in 
the city of Pekin. 

The manner of sounding the hours by striking 
a bell by hand by means of some instrument was also 
employed in Europe, and of old in certain belfries de- 
prived of a mechanical clock, the watchman struck the 
hour upon the bell according to the indications fur- 
nished by a clepsydra, sand glass or other device. 
While the watches were struck, these words were 
sometimes heard sung out : "Obey your parents, re- 
spect the aged and your superiors, and commit no 
injustice." 

Fire, as we have said, was used in China for measur- 
ing the watches. The Chinese proceeded as follows : 
They reduced a special wood to powder by rasping 
and braying it. They thus obtained a sort of pulp 
of which they afterward made cords and rods of 
various forms (Fig. 1, C). For the use of rich and 
educated persons, they employed woods of rarer spe- 
cies. These rods, which were scarcely more than a 
finger in length, reached, when made of the more 
ordinary kinds of wood, two and three meters, and 



* The cubit is a little less than a Paris foot, which was 30 centime- 
ters. 



no error of any moment was ever detected. It is 
curious to compare this Chinese horary device 
with that employed in France in the middle ages. The 
duration of lighted candles or tapers also served then 
to mark the time of night. These candles were gradu- 
ated just as the Chinese graduated their rods or cords. 
Saint Louis made use of this primitive method. 
Charles V also made use of these graduated candles. 

The Chinese rods and cords spoken of above, while 
giving the time, also served as alarms. When a Chinese 
wished to rise at night at a given hour, he suspended a 
small weight of metal very exactly at the place in the 
rod or cord which the Are was to reach at the hour 
specified. The moment having arrived, the weight de- 
tached itself automatically and fell into a copper basin, 
and the noise of its fall was loud enough to awaken 
the sleeper. This method was as simple as it was 
economical, for a rod or a cord whose combustion 
lasted a day and a night cost but three farthings. 

Fig. 3 represents a metallic dragon in the possession 
of the museum of the Louvre. It must have served 
only for the combustion of odoriferous rods. 

We must now study what were the Chinese mechani- 
cal clocks with weights or motive springs in theseven- 
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teenth. century, the epoch at which the Chinese knew 
the first that were imported frooi Europe (1654). Upon 
this subject we read in the memoirs concerning his- 
tory, science and arts by the missionaries of Peliiu in 
17h2 : Tlie emperor, Young Tching, who reigned from 
1723 to 1735, says in his preface to the sublime instruc- 
tions of Cheng-tzu-Guogen: 

" At the end of the Mings dynasty (first years of sev- 
enteenth century) Europeans having entered China, 
and having for the first time made one or two sun 
dials, the emperors of the Mings took them as a 
precious treasure. Toward the tenth year of Chun- 
Tchi (1654), the emperor Chi-Tzou-Hoang-ti received 
from these same Europeans a small clock which, of 
itself, struck the hours. It was not allowed to leave 
his side. Later on he obtained larger ones. Similar 
ones were made, as far as to external form and to in- 
ternal wheels, but, since the method of working the 
springs so as to make them flexible and elastic was 
unknown, they were not correct. 

" Since I have been reigning, having learned from 
some Europeans the method of working these springs, 
I have made hundreds and thousands of clocks that 
mark the time very correctly. I have had the strik- 
ing clock mended tiiat was first offered to the Empe- 
ror Chi-Tzou-Hoaug-ti, and of which he was so jealous. 
It runs perfectly and I shall confide it to you pres- 
ently. You, who are still young, have for your amuse- 
ment ten or twenty of these clocks that strike of them- 
selves and that I have given you. Do you not regard 
this as pleasing to you ? . 
You ought, then, to eter- 
nally recall, with a grate- 
ful feeling, the advantages 
that have been communi- 
cated to you by your an- 
cestors and your father." 

It was toward 1680 that 
Khang-hi created clock 
shops within the walls of 
the palace, and to which 
he called artisans and 
workmen from all parts of 
the empire. The monopoly 
of the trade was conceded 
to the Christian natives 
whom the missionaries had 
taught to work. These 
workmen, however, were 
not very skillful, for, more 
than a century afterward, 
three clocks presented to 
the emperor in 1795 by the 
embassy of the India Com- 
pany, having been injured 
during the voyage, three 
clockmakers in the service 
of the court came to offer 
their services to the em- 
bassy ; but the mechanic 
of the latter, not having 
been able to come to terms 
with them, refused their 
offer and preferred to them 
three missionaries residing 
in Pekin, whom he con- 
sidered more adroit, al- 
though they were not of 
the trade. In fact, the re- 
pairs were properly made. 
When we study the pieces 

that the Chinese clockmakers have constructed, we 
find merely bad copies of European clocks. They have 
changed nothing in the movements adopted by them 
as models ; and, as for the external form of the cases, 
they have given this, it is true, a Chinese character, 
but they have, nevertheless, produced nothing re- 
markable. 

The Chinese have allowed themselves to be far ex- 
celled by the Japanese in mechanical finish and deco- 
rative art. The aspect of a Chinese clock sometimes 
revolts the eye through the mixture of Chinese and 
European elements found therein (Figs. 4, 5). The 
Chinese have produced no mechanical clockwork 
properly so called, but have been in this merely bad 
copyists. — La Nature. 



places around the shop. It is excellent for cleaning off 
benches and machines, and is much to be preferred to 
the common dust brush used for this purpose. It is 
also very convenient at the drill press for blowing out 
the chips in drilling and tapping bottom holes. 



BICYCLE EACING AT SPRINGFIELD. 

The programme of races of the Springfield Bicycle 
Club at its September tournament was one of unusual 
interest, and attracted the attention of wheelmen in 
all sections of the country. Many of the leading pro- 
fessional and non-professional bicycle riders partici- 
pated, and the attendance was very large. This tour- 
nament has been styled the "American Cycling Derby," 
and our illustration represents the conclusion of the 
mile open race on the second day," with Walter C. 
Sanger winning. It has been generally conceded that 
Sanger rode the greatest races of the year on this 
track, and that he stands farvabove the common run 
of cycle racers, but it is said that Sanger personally 
lays great emphasis on the merits of the tires which he 
rode in these trials. They were the Vim tires made by 
the Boston Woven Hose and Rubber Company, and 
their peculiarity consists in a roughened surface, tech- 
nically called a pebble tread, giving the tire a high 
speed record. Sanger entered and won in three events,^ 
the two mile handicap in which he won on the second 
day being a highly sensational and brilliant perform- 
ance. The advantage of the pebble tire was well 




17ses of Air Jets. 
A writer in Cassier's Magazine states that in turning 
soft steel shafting, it is customary to use water to 
which a certain percentage of sal soda has been added, 
in order that the water may not rust the finished work, 
and with a keen tool of the proper temper, and wide 
enough cutting edge to cover the feed, a very smooth 
and shining surface can be produced. By using a small 
air jet, that is air issuing from an orifice of about one- 
sixteenth inch in diameter, the work can be finished 
very much the same as if water is used. A smooth 
surface will be produced with this important difference, 
that the tool will not crowd, and, consequently, the 
shaft will be nearer true and straight when using a 
compressed air jet than when using water. The same 
sized air jet may be used to advantage at different 
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shown in the race we illustrate. The bunch came 
slowly, round the turn toward the open with half a 
dozen men in front of Sanger and Tyler. Sanger was 
very near the last man in the string. Directly on the 
point of the turn, the bunch began to go fast, and so 
great was their speed when they got to the head of 
the stretch that they had to swing wide, owing to the 
smooth surfaces of their tires. Sanger, having the 
roughened surface, simply held to the pole very closely, 
and by the time the rest of the bunch was ready to 
slide in toward the pole, Sanger was a good ten feet 
ahead of them. It was but an easy matter for him 
then to increase his lead until he finished far ahead, as 
is shown in the cut. Had his tires not been furnished 
with the pebble tread, he would have been obliged to 
have followed the bunch into the stretch, and lost the 
position which the tires gave him. 



Tbe micblgan Spread Eagle. 

At the recent meeting of the American Bar Associa- 
tion at Detroit, Michigan, the address of welcome was 
delivered by Hon. Don M. Dickinson, who glorified the 
town and State as follows : 

" A few days ago a Senator of the United States from 
the great State of New York referred to the city of 
Detroit as situated on the shores of Lake Michigan ! 

" Now, we would have him know, and all the rest of 
our friends of the Atlantic coast who have never been 
west of Buffalo know, that a commerce passes the port 
of Detroit in but the seven months of open navigation 
seven times as great, in tonnage of merchandise, as the 
entire year's carrying trade of the North Atlantic high- 
way, and more than twice as great as the combined 
entries and clearances of the whole world at the ports 
of New York and Liverpool together. In the summer 
of 1893 a member of the Supreme Court of the United 
States— one of the most eminent men produced by this 
republic, and one of the greatest judges who ever wore 
the ermine — spent a month within sight of the two end- 
less processions of shipping that pass each other on 
this water road. Mere statistics had not greatly im- 
pressed him, but the actual view of the living facts 
filled him with astonished conviction. To that visit 
more than any thing else, I believe, does our fresh 
water Neptune owe his belt and spur of knight ; for in 
December. 1893, the court gave to our lakes and con- 
necting rivers the full legal title and dignity of 'high 
seas,' ranking with the oceans and seas of the world. 

I say, in passing, that now, 
with our sister States of 
the Northwest, we are ask- 
ing, with more and more 
urgency — nay, we will soon 
demand— from the United 
States, a free and, above 
all, a wholly American oi)t- 
let to tide water, so that 
we may ship our goods to 
every open port on the 
earth without change of 
bulk. 

" In agriculture, Michi- 
gan's resources can feed all 
the nations; in building 
material, we can build cot- 
tages and palaces for them 
all ; we can gridiron the 
world with our iron and 
steel ; and from our manu- 
factories can equip the 
lines with rolling stock. 
We produce the most and 
best iron of any State or 
nation. 

" Our copper product is 
now at least half of the 
world's supply. Copper 
mining is remunerative, 
but I suggest to our fellow 
citizens of the United 
States from abroad that it 
would pay us better if the 
government would open 
its mints to the free and 
unlimited coinage of cop- 
per as money, impose the 
legal tender quality, fix a 
ratio (at any figure — that 
is not material) with gold 
and silver, and then maintain the parity of the 
three metals with all the financial resources of the 
republic, ' independently of and without waiting for 
the assent of foreign nations.' Michigan would like 
this, and if it should turn out well, we might, follow- 
ing Lycurgus, try it with our iron by and by. But 
that's another story, as Kipling would say." 



Not a Bad Idea. 

In Germany when a man is convicted of the offense 
of beating his wife he is not locked up at once, but is 
allowed to continue at his work all through the week. 
At the end of the week he is looked after by the police, 
who put him into prison until Monday morning. His 
wages are taken from him and delivered up to his 
wife. On Monday morning he is handed over to his 
employer. If he will not then work, he is thrown into 
jail again, where, says the Newcastle Chronicle, there 
is no doubt he will have to work a great deal harder 
than he does when at his usual employment. In some 
countries this would be regarded as intolerable pa- 
ternalism. 



Tuberculosis. 

Professor Delfipine, writing on this subject, has 
shown that — taking very large numbers as the basis 
of his estimate — at least 16 per cent of cattle are afflict- 
ed with this disease ; and that, whereas in some dis- 
tricts it may be comparatively rare, there are parts in 
which a non-tuberculous cow is the exception. Pigs 
also are affected in the same manner, although not to 
the same extent, about one in every thirty-six being 
attacked by the disease. Cats and dogs also are sub- 
ject to tuberculosis, and it is to be feared from their 
exceeding friendliness may be a source of danger to 
children with whom they play. Although the form ot 
tuberculosis with which poultry are affected differs in 
some particulars from that of man, it is a very common 
disease, and commits great ravages in poultry yards. 
But any animal which conforms with man's habit of 
dwelling under artificial shelter is apt to contract 
tuberculosis, and so it is that whether they be mon- 
keys, camels, giraffes, antelopes, llamas, lions, tigers, 
foxes, tapirs, zebras, etc., they all, according to Pro- 
fessor Del6pine, are liable to tuberculosis when they 
are kept in menageries. — Hospital. 
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How to Hinder Railvray Robberies. 

To the Editor of the Scientific American : 

I wish to call attention to two plans to frustrate such 
designs. 

First, by fixing a pipe to the steam dome to convey 
steam near the lamps on the train and then by jets or 
small pipes pointing downward into tlie lamp chimney 
all lights on the train could be instantly extinguished 
by a move of the engineer, and robbers could not see 
trainmen or passengers to hold them up orshoot them, 
while they would be fully exposed as they would ad- 
vance. 

My next device would be to carry all valuables in 
metal cans instead of paper packages, of any weight 
ex perience would approve of. When a safe was blown 
open, these package.^ would be too heavy to carry and 
difficult to open, and could not be destroyed. Large 
gas pipes, with heads screwed in, one head riveted in 
and the other locked securely. Such packages would 
be difiBcult to carry off or open or dynamite. 

I hope you will give your readers these ideas for the 
protection of trains and the inconvenience of robbers. 

Benjamin Walton. 

Compton, Cal., October 2, 1895. 



Pliotograpliy Out West. 

To the Editor of the Scientific American: 

I was much interested in reading in a late number 
of your paper Mr. Buckwalter's article on photo- 
graphy in the Rockies. I can quite confirm what he 
says about the danger of overexposure. When I be- 
gan the art here as a novice, the smallest stop in my 
lens was about f 32. With this stop and an exposure 
made by lifting off cap quickly and as quickly replac- 
ing it, the negatives obtained, when the landscape or 
object was in blight sunshine, were almost invariably 
spoiled by overexposure. I finally made a smaller 
stop and then got good pictures. I find ordinarily 
that f 64 is as large a stop as can be used safely with 
a cap exposure for a brightly illuminated landscape. 
With the shutter (S. and P.) working at j\ see. f 16 to 
f 11 give fully exposed negatives. I use Cramer's 
Banner plates, which are very rapid, though not so 
much so as his Crown brand. I have seen films of 
another make rated at sensitometer 27, which were 
underexposed under the same conditions. 

Perhaps the ordinary tourist would succeed best 
here by bringing a slower plate than he generally 
works with. There is not the same latitude in ex- 
posure, required at lower levels for different times of 
the day, needed here. The sun generally rises and 
sets almost at maximum brightness. I have got over- 
exposed negatives half an hour after sunrise on a zero 
morning with f 32 and quick cap exposure. I have not 
found isochromatic plates of any advantage here so 
far, and yellow screens with ordinary plates are use- 
less, except for clouds, as they intensify the lights, 
while destroying detail in the shadows. There is 
one thing has puzzled me. These overexposures spo- 
ken of were helpless ones ; not to be saved by any 
amount of bromide of potash in the developer nor by 
dilution of it. But now and then under just the same 
(apparent) conditions— bright sunshine, f 32 stop, the 
same exposure and developer — a good negative was 
obtained. I suppose either the actinic power of the 
light must have been less, though the eye could not 
appreciate it, or else the plates varied, which seems 
unlikely. W. Dearden. 

Trinidad, Col. 



ject a change in the established system of the coun- 
try"! After great effort he succeeded in organizing 
the " British and American Steam Navigation Com- 
pany," and secured a list of directors. The books were 
opened in 1836. The contract for building the ship 
was given to Messrs. Curling & Young, Blackwall, 
England, and the contract for the engine was made 
with Messrs. Claude, Girdwood & Company, of Glas- 
gow. The latter failed after finishing about two thirds 
of the work, which delayed the enterprise a year. In 
the meantime, in order to prove the feasibility of his 
project and to anticipate the sailing of the Great 
Western, built by a rival firm who had adopted Dr. 
Smith's idea, the Sirius, a small steam channel packet, 
was chartered and made the trip to New York just 
ahead of the Great Western. 

In regard to the claim for the Savannah, that she 
was the first steam vessel to cross the Atlantic, Dr. 
Smith wrote that he had visited and examined her, 
that she " was completely ship-rigged and made no 
pretensions to having navigated the ocean by steam, 
having sailed most or all of the way and carrying her 
steam engine with her, as any other ship might do." 

An editorial in the New York Evening Herald, dated 
October 18, 1838, and which is now before me, expressly 
gives Dr. Smith the credit of making "the first effort 
to turn the attention of England to Atlantic steam 
navigation," and the next day's issue of same paper 
publishes the correspondence between Dr. Smith and 
a company whom he wished to influence upon the sub- 
ject. Another long and detailed article in the Journal 
of Commerce, dated February 12, 1853, just after the 
death of Dr. Smith, speaks of him as "the father of 
ocean steam navigation." 

There seems, therefore, to be no doubt that Junius 
B. Smith was the first to entertain and carry out the 
plan of applying steani to regular ocean navigation, 
and that but for the delay caused by the failure of the 
firm employed to build his engine his would have been 
the first steamer between England and United States. 

I may add that Dr. Smith'scompany afterward built 
and sent out the steamships British Queen and Presi- 
dent. Julia L. Bishoprick. 

Burlington, N. J. 
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Tlie Fattier of Ocean Steani Navigation. 

To the Editor of the Scientific American : 

I was much interested in the article on " The 
Earliest Transatlantic Steamships," given in your 
issue of September 21. I was especially impressed by 
it, as I am visiting in the family of Dr. Junius B. 
Smith, the originator of ocean steam navigation, and 
have seen papers and documents by means of which I 
may possibly be able to give you a few additional 
items of interest upon the subject, and at the same 
time do justice to the memory of a profound and 
practical thinker, whose foresight and perseverance 
helped the world to so wonderful an advance. 

Junius B. Smith was born in Connecticut a6d was 
graduated from Yale in 1802. He went early tb Lon- 
don and transacted business between that city and 
New York for over forty years. He crossed the ocean 
several times, and on one occasion had a voyage of 
sixty days. This led him to reflect upon the importance 
of deep sea navigation, and in 1833 he began to advo- 
cate the use of steam in crossing the ocean among 
business men and bankers. His project was received 
at first with indifference and even scorn. Dr. Dionysius 
Lardner, who was lecturing at the time upon scientific 
subjects, spoke publicly of the "chimera" of hoping 
to cross the Atlantic in a steamship without a coaling 
station midway. Even the Duke of Wellington, to 



whom he applied, answered that he "would give no 

counteaaace to any schemes which have for their ob- be impaired by the presence of soot. 



Firing of Boilers witb nixed Coal. 

To the Editor of the Scientific American : 

By an article in your issue of September 21 (current 
volume) an attempt is made to show how a revolution 
can and ought to be made in the firing of steam boilers. 
The results recorded therein are certainly most re- 
markable, if we consider only the resulting figures ; 
but if we stop to analyze them, they are shown to be 
very misleading. 

That it is possible to utilize more heat from the com- 
bustion of certain combinations of different fuels, 
under certain conditions, than from other combina- 
tions, or from some one kind, is an axiom. 

When it is found that some combinations of coal 
give better results than other combinations, or any 
one kind, there is surely some reason for it. No more 
heat can be evolved by the combustion of one pound 
soft coal culm mixed with four pounds of hard coal 
screenings than can be evolved by the combustion of 
five pounds of run-of-mine soft coal, provided combus- 
tion is perfect in both cases. 

In firing steam boilers, two conditions must be ful- 
filled to insure maximum effieiency. First, the coal 
must be burned ; second, the heat evolved must be ab- 
sorbed by the water in the boiler. 

That the coal shall be burned means that the com- 
bustion shall be perfect. When a chimney discharges 
smoke, it is evident that the'combustion is not perfect. 
If the combustion is not perfect, it is proof positive 
that insufficient air has been admitted to the furnace 
or combustion chamber, or if sufiBcient air has been ad- 
mitted, the temperature at which it mingled with the 
fuel, whether in a solid or gaseous state, was not high 
enough for oxidation. In very few cases is too much 
air admitted to the furnace of a steam boiler. 

In the usual process of burning coal in the furnace 
of a steam boiler, a distillation and combustion is pro- 
duced in which, at almost all times, some part is be- 
low the oxidizing iemperatui'e. The fresh fuel is usu- 
allydelivered to that part of the furnace to which no 
air can penetrate without first passing through the 
highly heated portion in which the oxygen is con- 
sumed. The result is that the heat from this combus- 
tion distills off or sets free the volatile portion of the 
fresh fuel, and there being no oxygen with which it 
can combine, it passes off unoxidized. In order to 
produce perfect combustion, the volatile portion of the 
coal that is set free by the first application of heat 
must be brought into that part of the furnace which 
isator above the oxidizing temperature, and simul- 
taneously mingled with sufficient air to cause com- 
plete oxidation. 

With a furnace so constructed that these results 
could be effected, the problem of g-etting the heat into 
the water in the boiler would be much simplified, 
since the efficiency of the heating surfaces would not 



Thus we see that neither condition of maximum efiB- 
ciency was in any way approximately fulfilled in the 
case described by the writer of the article above re- 
ferred to. He stated that the chimney had, before the 
use of mixed coal began, discharged large volumes of 
smoke. This condition alone is enough to destroy 
the efficiency of the boiler. He also states that pre- 
vious to the time of using mixed coal, they hadinsufiB- 
cient boiler capacity and that the result he gives can 
only be obtained with plenty of boiler capacity. It is 
evident from this that they have increased their boiler 
capacity since using the mixed coal. It is equally evi- 
dent that in the first case they did not burn the coal. 
In a case of this kind the remedy i» to so construct and 
manipulate the furnace that the combustible will all 
be burned. Then the difference in cost between the 
different fuels will be simply in the cost per pound of 
combustible. 

In general, if the efficiency of a steam boiler regard- 
ing the cost of evaporating a pound of water is not 
what it should be, Che first thing to do is to find if the 
cheapest kind of fuel that can be obtained, in proper 
quantities, and that is applicable to the conditions, is 
being used. If this is found to be the case, the next 
thing is to ascertain if it is all being burned. If this 
is found to be the case, then there is but one more 
thing, and that is, does the heat of combustion get 
into the water in the boiler, or does it go somewhere 
else, up the chimney or out through tlio brickwork, 
or somewhere where it is not useful. When these 
three conditions are being fulfilled in the highest de- 
gree, then the highest efficiency has been reached. If 
they have not been fulfilled in the highest degree, 
then the efficiency is below the maximum. 

Thus we see in the ca.se cited in the article above re- 
ferred to a gain was made at all three points : First, 
the hard coal screenings were cheaper per pound of 
combustible, which means more heat units for a given 
amount of money ; second, by the change, owing no 
doubt to the changed conditions of boiler capacity, 
etc., combustion was made more perfect, which meant 
more heat units evolved ; and third, the heat of com- 
bustion was more perfectly taken up by the water in 
the boiler, owing to the improved condition of the 
heating surfaces. Under these conditions, the result 
obtained is not at all remarkable. If combustion had 
been perfect in the first case, the result would have 
shown only the saving due to the difference in the cost 
of combustible per pound. 

There is another and very good reason why this 
method will not revolutionize the firing of steam 
boilers. The quantity of hard coal screenings is lim- 
ited. At n6 point other than shipping and receiving 
pointsof hard coal can they be obtained in any quan- 
tity that would supply even the smallest steam plant. 
At the largest shipping and receiving points they are 
to be had only in very limited quantities. 

Duluth,Minn., is the receiving point of practically 
all tne hard coal used in the Northwest. An attempt 
was made at one time to burn hard coal screenings in 
one of the plants of the Twin City Rapid Transit Com- 
pany of Minneapolis and St. Paul, obtaining the sup- 
ply from Duluth. The apparent result showed great 
economy, owing to the low prices of hard coal screen- 
ings. It was soon found, however, that the entire sup- 
ply of this port was insufficient for one 3,000 horse 
power plant, and the scheme had to be abandoned. 

Now, why will a person attempt to startle the world 
by making a statement that a result had been ob- 
tained which ought to revolutionize the great indus- 
try of firing steam boilers, when on its very face the 
statement shows that the conditions were not properly 
dealt with ? 

If all questions of fuel economy were taken up as 
they should be and figured out on some such line as 
herein set forth, there would be fewer wild statements 
about phenomenal results being obtained. 

The question of fuel economy is one that is well 
worth the serious consideration of any one interested, 
and is one not to be dealt with lightly, or in an unsci- 
entific manner. W. Cooper. 
797 State Street, Schenectady, N. Y., October 8, 1895. 



The Echo Organ at Westminster Abbey. 

This organ, presented by Mr. A. D. Clarke, has now 
been fixed in the triforium above Tennyson's monu- 
ment, and is almost completed. The new instrument 
is electrically connected with the main organ, and the 
same engine supplies wind to both. The electric wires 
by which the connection is made are carried from the 
organ to the echo instrument incased in a small leaden 
pipe, while a la.rger pipe taken up through the roof 
gives the connection between the bellows and the 
echo pipes. A new keyboard has been added to the 
already complicated main organ (making five manuals 
in all), and there are electrical contrivances in great 
variety, by means of which couplings and stops are 
put into or out of action. Despite the distance separat- 
ing the two instruments, the effect of touching the 
keyson the new manual is instantaneous, and the echo 
organ is as sensitive in responding as is the main 
instrament. 
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Patent— Inrrlngemeiit— Suit. 

The case of Hall, receiver, vs. Traders' National 
Bank, recently decided by Judge Colt, of the United 
States Circuit Court at Boston, was a suit for the in- 
fringement of a patent which came up on a motion to 
dismiss the suit on the ground that by reason of the 
death of the defendant the suit had abated and cannot 
be revived. The judge said : " When a person wrong- 
fully appropriates a patented invention, it is an inva- 
sion of the patentee's right of property, and the gains 
or profits derived from such piracy belong to the 
patentee. Because the machine in which the wrong- 
doer may have embodied his piracy may not belong to 
the patentee does not affect the real character of the 
act. I can see no difference in principle between a suit 
by the owner of a patent against an infringer to re- 
cover the profits he has made and a suit by the owner 
of land or of a mine against a wrongdoer to recover the 
value of timber or ore taken. I cannot assent to the 
proposition that the profits actually made by an in- 
fringer, for which recovery is sought by a bill in equity, 
are the same as damages in an action of libel, slander, 
diversion of a watercourse, trespass in breaking up 
meadow or pasture land, and similar actions of tort. 
The former are the actual direct pecuniary benefits, 



form. This construction, in his opinion, gave the ceil- 
ing tlie character of a drum, and he advised lining the 
back of the plaster slabs with silicate cotton. For a 
similar reason, he advised filling up the space under 
the platform. These suggestions have been carried 
out, and we are told that the acoustic quality of the 
room has been perceptibly improved. It seems strange 
that a room with a resonant ceiling should be acousti- 
cally bad, a vibrating ceiling hung in this way usually 
improving the acoustics, by its property of conducting 
sound, without reflecting it ; but there were probably 
serious defects of proportion in the room, which might 
be sufficient to produce echo and noise which the 
resonant ceiling could not overcome. 

Whether lining the ceiling with slag cotton would 
improve the matter appears to us extremely doubtful. 
The resonance of the ceiling would unquestionably be 
advantageous. Its tendency to produce an echo, which 
is a totally different thing, would be, so far as it ex- 
isted, injurious. To line the ceiling with a mass of 
fibers would check such resonance as it might possess, 
and would not, so far as we can see, diminish in the 
least any disposition that it might have to produce an 
echo. In the same way, the hollow space under the 
platform would be, and was probably intended to be, 



to be acoustically the most perfect music hall in the 
world, owed its quality to the fact that it was sur- 
rounded by thin partitions, set at a little distance from 
the main walls of the building, which, by their own 
elasticity, joined to that of the mass of air between 
them and the walls outside, provided the resonance 
which experience has shown to be indispensable. In 
the same way, La Scala Theater, at Milan, one of 
the largest, and acoustically the most perfect, of all 
European theaters, was liued throughout with thin 
woodwork. The ancient Greeks, to secure resonance 
without the use of woodwork, placed under the seats 
of their theaters earthen pots, with the mouth turned 
toward the stage, the vibrating mass of air in these 
serving to reinforce the sound. On the other hand, 
rooms in fireproof buildings, surrounded on all sides 
by hard, rigid masses of masonry, are very apt to be 
acoustically bad. Even where the large rooms, by 
careful study of their proportions, are successful, the 
smaller rooms, which cannot be so proportioned, are 
in such buildings almost always intolerably noisy. So 
far as the Glasgow banqueting hall is concerned, it is, 
of course, impossible to say what may be the cause of 
the trouble ; but we venture to predict that checking 
whatever resonance the ceiling and the space under 




THE UNITED STATES BATTLE SHIP INDIANA. 



capable of definite measurement, acquired by the 
wrongdoer ; the latter are primarily the loss suffered 
by the injured party, where the wrongdoer realizes no 
pecuniary benefits, or only such as are indirect, indefi- 
nite, or rest in speculation, compromise or arbitrary 
adjustment. I am of opinion that the cause of action 
survives and the motion must be dismissed." — Brad- 
street's. 



Echo in Large Halls. 

The British Architect says that the acoustics of the 
banqueting hall in the Glasgow Municipal Building 
are defective, so that, as it is reported, "the most prac- 
ticed speaker cannot make himself heard over more 
than one-half its area." At the request of the city au- 
thorities, the city engineer held a consultation with a 
member of the Glasgow Institute of Architects, to de- 
termine what should be done to remedy the trouble. 

The architect thought that it would be necessary to 
make important structural alterations in the room. 
The authorities said that they could not entertain this 
idea, and the city engineer tried his hand at a sugges- 
tion. He discovered that the ceiling was covered with 
slabs of fibrous plaster, suspended from timber fram- 
ing, and that there was a hollow space under the plat- 



acoustically valuable, through the reinforcement which 
the vibrating mass of air in it, or the elastic walls in- 
closing it, would give to the speaker's voice; and to 
fill it up with dead material seems to us a very strange 
proceeding. What city engineers may think on such 
subjects we cannot say ; but architects should keep in 
mind the golden rule, that resonance, such as is to be 
obtained by thin, elastic linings, or even by masses of 
air judiciously distributed, is a thing to be sought in 
designing rooms for hearing music, or for public speak- 
ing ; while echo, such as is produced by hard, unyield- 
ing surfaces, is to be avoided as much as possible. 
Every architect who has ever designed a music room 
for a private house knows how greatly the effect of 
music is improved by lining the walls of the room, and 
if possible, the ceihng, with thin wooden paneling; 
and every layman who has ever bought a piano must 
have noticed what depth and richness is given to the 
tones of one played in the dealer's wareroom, by the 
sympathetic vibrations with which the strings of the 
surrounding instruments respond to the playing. For 
twenty centuries, at least, architects have sought in 
various ways to secure similar resonance in large rooms, 
understanding thoroughly the advantages to be de- 
rived from it. The Gewandhaus at Leipsic, reputed 



the platform may possess, will do little to ameliorate 
it. — Amer. Architect. 



The Fireless liOcomotlve. 

On the line of railway from the heart of the city of 
Marseilles to the necropolis in the quarterof St. Pierre, 
1"86 miles long, 2,394 feet of which is a tunnel, fireless 
locomotives are employed. These consist of a cylindri- 
cal receiver charged with warm water at a maximum 
pressure of 227"5 pounds per square inch. At the end 
of a run, says the Railroad Gazette, this drops to from 
43 pounds to 71 pounds. The water is then reheated to 
203° C, corresponding to 227 '5 pounds pressure by steam 
from the generators ai the central station. The cylin- 
drical warm water receiver is 10 feet by 3'8 feet, holding 
550 gallons and about 21 cubic feet of steam. The steam 
from the generators is equally distributed throughout 
the warm water by means of properly arranged pipes. 
It is condensed after being used in the cylinders in a 
condenser over the receiver consist ing of 1, 154 tubes, 
representing a cooling surface of 538 square feet. 



The largest bell in Japan, that in the temple at 
Kioto, is twenty-four feet high and sixteen feet in 
diameter across the rim. 
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A MODEL ELECTBIC BAILWAY PLANT. 

(Continued from first page.) 

with the fire banked, and there are also two additional 

reserve boilers, so that there are in all six boilers 

which are rated at 160 horse power each. 

With the crank shaft of each engine is directly con- 
nected a Westinghouse dynamo, having; an armature 
4 feet in diameter, with a capacity of 450 amperes at 
500 volts. The dynamos are compound wound, and 



vided with a resistance box, H, which is connected 
up in the shunt circuit of the field magnet and is 
used to regulate the voltage in starting the dynamo. 
The dynamo is started with the switch, B, open, and 
when the required voltage has been reached the switch, 
B, is closed, thereby throwing the current into the 
main conductors, A, A'. Should the load increase so 
that the action is below the normal in either of the 
dynamos, the deficiency in the series winding of the 



cross arm, having several hooks. A folded and 
perforated piece of metal is placed around the trolley 
wire and on the hooks projecting from the cross 
arm, and a long, narrow key is driven in between 
the cross arm and the trolley wire, bringing the folded 
piece of metal into firm engagement with the hooks 
and clamping the trolley wire. The narrow key has 
its smaller end split, with the upper part thereof bent 
up against the end of the cross arm to hold the key in 




are connected with each other by an equalizing con- 
ductor to check any tendency of one dynamo to run 
as a motor by the current from the other. 

Fig. 4 shows the arrangement of the dynamos, con- 
nections, switches and ampere meters at the power 
house. Only dynamos 1 and 2, which are supposed to 
be in active operation, are here represented. A repre- 
sents the positive main conductor and A' the negative, 
while E E are the equalizing conductors from the two 
dynauios, the positive and negative conductors being 
designated by the usual signs -I- and — . The positive 
and negative conductors of dynamo 3 lead to the 
switch, B, and connection is made by this switch with 
the conductor, C, which connects with the main con- 
ductor through the ampere meter, D. The positive 
conductor from the dynamo is also connected with the 
main conductor by the conductor, F, through the cir- 
cuit breaker, G. 

The conductor, C, includes the electro-magnet, a, 
which controls the automatic releasing mechanism of 



Fig. 3.-BRANGHES OF THE ROAD. 

field magnet is supplied by the equalizing conductor, 
E, thereby bringing the voltage up and preventing 
one dynamo from acting against the other. 

At I, in Fig. 4, is represented a panel having switches 
by means of which the particular branch of the road 
connected with the panel may be thrown into or out 
of the circuit. Each branch of the road has such a 
panel in the power station. 

The trolley wire, T, is connected with the positive 
conductor at the power station, and the rails are con- 
nected with the negative conductor at the power sta- 
tion. To insure continuity of the return conductor, 
a wire cable usually extends under ground to the 
power station and is connected with each rail. At the 
power station the rails are connected with the main 
conductor by a cable, as shown in Fig. 5, the flange 
soldered to the end of the cable being clamped to the 
rail web by bolts. A lead plate is interposed between 
the flange and the rail to make the joint watertight, 
thereby obviating electrolytic action in the joint itself, 
and thus preventing corrosion. The 

trolley wire is suspended above the 

center of the track by a cross wire 
supported at either end by a small 
windlass in the end of a curved arm 
pivoted in a hood clamped to the 
trolley pole, as shown in Figs. 6 and 
9. The curved arm is carefully in- 
sulated by a bushing and washers of 
insulating material. The cross wire 
which supports the trolley wire is 
provided with an insulator by which 



place. This form of trolley wire suspension is very 
readily applied and easily removed and repaired. 

The trolley wire at the ends of different sections is 
supported as shown in Fig. 8, the ends being clamped 
to a double wedge of insulating material, the lower 
edge of the wedge serving to form a bridge between 
the two ends of the trolley wire, which allows the 
trolley to pass smoothly over the break. The con- 
nection between two adjacent sections of the wire is 
completed or broken by means of a cut-out, shown in 
Fig. 9. This cut-out is secured to a trolley pole in 
such a position as to be accessible to linemen or other 
authorized persons, so that should anything occur on 
one section of the road which requires it to be cut out, 
the section may be rendered "dead" electrically, by 
swinging out the arm of the cut-out. 

An insulator which is inserted in the wires where 
the circuit is to be interrupted, and for connecting 
conductors with their supports, is shown in Fig. 
10. This insulator consists of two parts, one formed 
of a rod having an eye on one end and a button on 
the other, and another rod having an eye upon one 
and a skeleton socket upon the other, the button of 
one part being inserted in the skeleton socket of 
the other part without electrical contact, the socket 
being filled and enveloped with insulating material as 
shown. 

This road, which was organized in 1860, was equipped 
electrically in the summer of 1894. Since January 1, 
1895, the current has been on continuously, there hav- 
ing been no shut-down during the operating hours 
since starting October 15, 1894. The speed of the cars 
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Fig. 4 -DIAGRAM OF DTNAMOS AND CONNECTIONS OF POWER HOUSE. 



the circuit breaker, G, so that when there is a cross 
or short circuit upon the line, the switch, G, is auto- 
matically released and the dynamos are thereby pro- 
tected from injury. Two switches, two circuit break- 
ers, and two ampere meters are here shown, one of 
each for each dynamo. The dynamos are each pro- 



the trolley wire is suspended. This insulator is in the 
form of an inverted cup, as shown in Pig. 7, with a cen- 
tral aperture in which is inserted a screw covered 
with insulating material, as shown at 1. This screw 
is held in place by a screw cap, as shown in the en- 
graving. On the lower end of the screw is placed a 



is limited by city ordinance to 10 miles per hour within 
a mile of the City Hall and 13 miles per hour beyond 
that distance. The cost of fuel for operating the 
road is $0"0045 per car mile. 

For the courtesy which enabled us to procure the 
information here presented we are indebted to H. S. 
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Parmlee, president of the company. We have reserved 
our description of the cars, the motors, and the wiring 
and operating of the cars for a future article. 



Action of tlie Rain. 

The rain falling on the rocks sinks into every crack 
and crevice, carrying with it into these fissures surface 
material which has been degraded by the weather, 
and thus affording a matrix sufficient to start the 
growth of vegetation, and afterward to maintain the 
plants. The fibers and roots of these plants, bushes, 
and trees thus brought into life, growing and expand- 
ing, act as wedges to split up the surface of the rock 
and to commence the process of wearing away. From 
this quality of destruction a large class of plants derive 
the name of Saxifrages, or rock breakers, from their 
roots penetrating into the minute fissures in search of 
water, and so assisting in the process of disintegration. 
In winter the water collected in the hollows and 
crevices becomes frozen, and expanding as it changes 
into ice, acts like a charge of blasting material in 
breaking up the rocks. The pieces thus detached be- 
come further disintegrated by frost and weather, and, 
being rolled over and over and rubbed against each 
other as they are carried away down the mountain 
currents, are ground gradually smaller and smaller, till 
from fragments of rocks they become bowlders, then 
pebbles, and finally sand. As the mountain stream 
merges into the river the pebbles and coarse sand con- 
tinue to be rolled along the bottom of the channel. 



Spontaneous Combuation. 

Many substances take fire very easily. Greasy rags, 
cotton waste, etc., are readily self-ignitible. Some 
foreign manufacturer has instituted experiments on 
the self-ignition of cotton waste, and the results were 
very interesting. A handful of cotton waste was dip- 
ped into linseed oil, squeezed out, placed in a wooden 
box, and the temperature observed by means of a 
thermometer introduced into the box. The tempera- 
ture surrounding the box was kept at 70 degrees C. 
Soon after the temperature in the box rose to 173 de- 
grees 0., and smoke issued therefrom. When opened 
so as to admit air a flame burst out at once. A box, 
from which the air was perfectly excluded, consumed 
after five or six hours. In another experiment, in 
which the cotton waste was saturated with rapeseed 
oil, the box burned after ten hours. With an outer 
air temperature of 56 degrees C, gallipoli oil caused 
the spontaneous combustion of cotton wrapped in 
paper ; castor oil required twenty-four hours ; sperm 
oil, four hours ; train oil, two hours, for a lively com- 
bustion. 

In view of these conclusive practical results, it will 
readily become apparent to the thoughtful person 
thai it is extremely dangerous to allow greasy or oily 
rags or waste to lie around the paint shop. Indeed, it 
is wrong to throw such matter upon the fioor at all, 
because it is apt to be forgotten and left lying there 
for some time. The safer and much better plan is to 
provide a galvanized iron receptacle, having a cover. 



burst into flame because of its chemical nature ; lamp- 
black, because, usually, of the oil present ; while such 
dry matters as flour, coal dust, and other fine organic 
dust, explode when certain outside causes are present. 
Professor Tobin demonstrated before the Kentucky 
Millers' Association this fact, and further showed that 
dampness destroyed the explosive tendency. Live 
steam was recommended as a preventive, by damping 
the air of the mill. The same would apply to the air 
in a woodworking factory, where it is full of dry dust. 
Herr Baehr, of Dresden, found that leather belts, used 
in mills, are rapid generators of electricity, and that 
this would fire dry dust and cause explosions. Pro- 
fessor Pepper put some fine fiour in a small box, fitting 
the top with fine wire netting, shook the box and 
caused the finer dust to come in contact with a fiame, 
like that made with a lighted stick. Under the right 
conditions, the experiment will result in a large 
flame, resembling that made by burning of loose gun- 
powder. 

To make combustion possible, oxygen must always 
be present. There must be air present. The greasy 
rags would not take fire of themselves if kept from 
the air; hence, in keeping them in a tightly covered 
iron can. the probability of combustion is reduced, 
and possible combustion made of no account. It is 
well to remember this fact. Liquid kerosene oil never 
explodes. Plunge a candle flame into a gasometer of 
pure coal gas and it will go out as it would if plunged 
into water; but mix air with the gas and the result 
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while the argillaceous particles and salts become min- 
gled with the water, and flow on with it either in sus- 
pension or solution. — Longman's. 



Why We liiiie Dogs. 

And why do people keep such lots of dogs them- 
selves and go in such numbers to see other people's 
dogs ? queries Popular Science News, and then pro- 
ceeds to answer. Because the dog is at once the 
sincerest flatterer and the most successful cheerer that 
the human race ever had. A good dog always gives 
us the feeling that we men and women are a sort of 
gods. No other animal does anything of the kind. The 
cat treats us as an inferior, and the horse will treat 
us as a dear friend, not a divinity. The dog, more- 
over, imparts something of his peculiar gayety to us 
in a way that is irresistible. He mingles his sugges- 
tion of gayety with his flattery ; for he not only 
leaves his dinner untasted to walk vvith us, but the 
mere fact that we are apparently giving ourselves the 
pleasure of a walk raises him into such a delirium of 
delight that the sight of it puts all our dumps and 
blues to such reproach that we shake them off in very 
shame. And when we don't walk, but sit moodily at 
home, the dog curls up lovingly at our feet, and looks 
up now and then into our eyes, and ''glides into our 
darker musings with a mild and healing sympathy." 
Yes ; there is solid reason for the fondness of men for 
dogs, and it will never come to an end until either 
men or dogs become very different beings from what 
they are now. 



in which to throw all discarded waste at once, so that 
even should ignition ensue, the contents would simply 
burn without damage to surroundings. If it be urged 
that one cannot take the time and trouble to throw 
such waste matter at once into the can, let us remem- 
ber that the very habit of being careful in this matter 
will tend to making us careful in other and, perhaps, 
all things. Time spent in doing such little things is 
not thrown away ; nothing can be gained by first lit- 
tering the floor and then sweeping the litter up. 

There are dry substances that sometimes self-ignite. 
There is the well known example of lampblack, though 
it is said that the presence of small quantities of oil, 
which is found in the black coming from the first con- 
densers at the factory, is the cause of the spontaneous 
combustion to which it is liable. Still, even the driest 
black may self ignite. Instances are recorded where 
casks of lampblack have been found almost red hot 
after standing some time. Prussian blue is another 
pigment very liable to self-combustion in the dry state, 
but more particularly in the preparation at the fac- 
tory. Then it is extremely dangerous, and the utmost 
caution must be exercised, not only to prevent its burst- 
ing into flame, but to arrange matters so that in ease 
a fire does break out it shall be confined to small limits. 
Outside of the factory we have heard of no difficulty 
attending Prussian blue in this way ; of course, it is 
usually ground in a medium that prevents this, the 
dry blue being more rarely employed. 

The liability of certain dry matters to explode under 
certain conditions is well known. Prussian blue will 



will be much different. Lamps only explode from 
mixed air and oil vapor. Flour dust or fine wood dust, 
when mixed with air, will ignite like gunpowder. In a 
heap no trouble ensues. — The Hub. 

» « • » * 

Wallting Backuard Cure for Headache. 
An apostle of physical culture says that an excel- 
lent and never-failing cure for nervous headache is the 
simple act of walking backward. Ten minutes is as 
long as is usually necessary to promenade. It some- 
times, however, requires more than ten minutes to 
walk at all, if one is very "nervous." But it is not 
understood that it is necessary to walk a chalkline. 
Any kind of walking will do, provided it is backward. 
It is well to get in a long, narrow room, where the 
windows are high, and walk very slowly, placing first 
the ball of the foot on the floor, and then the heel. 
Besides curing the headache, this exercise promotes a 
graceful carriage. A half hour's walk backward every 
day will do wonders toward producing a graceful gait. 
— Medical Record. 



The fast run which was made on the New York Cen- 
tx-al September 24, 6596 miles an hour for 147'84 miles, 
was beaten the very next day, another special train 
carrying newspapers having run from Albany to Syra- 
cuse, 147"84 miles in 130 minutes, equal to 68 23 miles 
an hour. Nothing is said in the reports about the 
amount of time occupied in running through the 
street approaching Syracuse. The weight of the two 
cars of this train is givea as 167,107 pounds. 
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Old Rubber Sboes. 

The business of gathering waste rubber is chiefly 
confined, so far, to cast-off foot-wear. The methods 
of reclaimin;; rubber were first applied to scrap of this 
class, and the organized channels through which 18,000 
tons of scrap annually trickle from the hands of coun- 
try peddlers into larger streams, until the rubber re- 
claiming factories receive it in carload lots, have all 
been planned for the collection of old shoes. The 
price of old shoes at the point where they first become 
a merchantable commodity it would be hard to say. 
In many rural districts rubber shoes are collected in 
the spring months, together with rags and other 
waste, by peripatetic merchants whose stock in trade, 
whether in a pack or a little wagon, consists of tin- 
ware and cheap trinkets, intended for exchange at the 
farm house for the contents of the scrap bag. No 
cash changes hands in these transactions. When the 
peddler returns to his starting point he turns over his 
collections to the village merchant for more tinware, 
with perhaps a little cash, and goes out over a new 
route in quest of rags. The peddler may be in business 
on his own account, or in the employment of the vil- 
lage trader, but in either case the latter has a chance 
to make a profit on the collections of scrap, which are 
shipped from time to time to a city dealer. The latter 
will offer his rubber stock, whenever it reaches good 
proportions, to a rubber reclaiming mill. In ship- 
ments from the West probably 5 per cent of the whole 
will consist of rubber scrap, 25 per cent of metal, and 
the rest of paper stock and rags. There is no one 
handling rubber shoes alone, however. Whoever buys 
the country merchants' collections must take the whole 
lot. But the rubber is the most prized part, in pro- 
portion to its extent, since the trade in rags for paper 
stock has been greatly depressed in recent years, while 
rubber scrap has gone upward in price, with the in- 
creased number of rubber reclaiming factories and the 
consequent competition in the business. It may be 
noted that, when old shoes first became a merchanta- 
ble article, the price paid for them by manufacturers 
was 1 cent per pound, while the quotations have since 
averaged 5 cents per pound for months at a time. 

The trade in rubber scrap is now most thoroughly 
organized in the West and Northwest. In the South- 
ern States, where little snow falls, the consumption of 
rubber shoes is not sufficient to form a basis for atrade 
in old shoes. Even in New York City the use of rub- 
bers is not large enough, in proportion to the popula- 
tion, to make the trade in scrap of importance. Th3 
rubber reclaiming works formerly received considera- 
ble shipments from Canada, but that was before the 
establishment of factories in the Dominion for working 
up old shoes. Of the rubber scrap imported the larger 
share comes from Russia. The imported scrap is not 
so desirable, however, as what is gathered at home. 
In spite of the good consumption of rubber foot wear 
in New England, there are no dealers in scrap there in 
a position of commanding importance. This is due in 
part to the existence of near-by factories which buy 
directly from the smaller dealers. In the West the 
principal center of the trade is Chicago. — India Rub- 
ber World. 



The Trend of Electrical Development. 

In years gone by, and not so many years at that, 
almost the entire energy of investigators into electri- 
cal science was devoted to the improvement of the 
primary battery. There was indeed reason for this in 
that its efficiency was comparable to that of the steam 
engine and far in advance of any known methods of 
obtaining available energy from fuel. Its drawbacks, 
however, were many. The fuel, which was zinc, and 
the atmosphere in which it was consumed, which was 
the acid or saline solution, were far more expensive 
than coal and atmospheric oxygen, and the care re- 
quired to keep the batteries in working order was ex- 
cessive and burdensome. It seemed very possible, 
however, to so improve the details of the battery as to 
render its care less irksome, and invention turned its 
attention with considerable success in that direction. 
How to produce a cheaper fuel and atmosphere, how- 
ever, was not so apparent, and practically no progress 
was made in that direction. With the advent of dyna- 
mo-electric machines producing electricity from ordi- 
nary coal, and atmospheric oxygen through the inter- 
mediary of the boiler and steam engine, notwithstand- 
ing an ineflBciency of over 90 per cent as against about 
20, the primary battery came into disfavor and those 
who continued the investigation of the great problem 
connected with it became themselves the subject of 
obloquy and derision. 

The dynamo-electric machine has now been devel- 
oped so nearly to its theoretical limit as to leave no 
reasonable expectation of any further advances in the 
way of efficiency. 

In the meantime electro-chemical science has been 
advancing with giant strides, and many metallurgical 
operations which before were dependent directly upon 
the combustion of coal are now performed more quick- 
ly and more cheaply by the intervention of the boiler, 
engine and dynamo. 

It is the dynamo itself that has rendered this pos- 



sible, and the next step will be that the dynamo by 
familiarizing us with electro-chemical processes will 
enable us to produce electricity itself by electro-chemi- 
cal processes. 

There seems to be no question that galvanism is to 
be re-enthroned somewhere in the near future. It will 
not entirely supplant dynamo electricity, however, for 
the latter will always have its field of usefulness, and 
there will always doubtless be conditions where, even 
with its 90 per cent inefficiency, it will be cheaper than 
the battery method, but it is not to continue to hold 
undisputed sway as it has during the past decade and 
more. 

It is idle to suppose that any method can be devised 
of consuming zinc to compete with coal. The eco- 
nomic possibilities of batteries consuming zinc have 
been almost as nearly reached as have those of the 
dynamo, and no further progress can reasonably be 
expected in this direction. Nor is it reasonable to ex- 
pect that electricity will be generated by chemical 
means directly from coal. 

The fuel for our boilers requires some preparation 
before it can be economically employed there, and it 
is to be expected that it will require some special 
preparation to adapt it to the direct production of 
electricity. Under our boilers the admission of at- 
mospheric oxygen has to be carefully regulated, else 
the results obtained are unsatisfactory. It is not 
unreasonable, then, to expect that the method of burn- 
ing our fuel for direct electrical production will have 
to be carefully considered. 

The direct production of electricity from fuel does 
not therefore mean the burning of an unprepared fuel 
in an uncontrolled atmosphere, but means a proper 
preparation of both, and their especial adaptation, so 
that the latent energy may become manifest in the 
electrical instead of the heat form. These are all 
problems for the electro-chemist, and they are prob- 
lems that are being attacked by so many vigorous 
thinkers that their solution must be in the order of 
things. — Electricity. 

■ * « « » ^ 

The Telephone Newspaper. 

The telephone newspaper organized at Pesth, Hun- 
gary, has now been working successfully for two years. 
It is the only newspaper of the kind in the world. It 
is called the Telephone Hirnondo, or Herald, costs 2 
cents, like a printed paper, and is valuable to persons 
who are unable or too lazy to use their eyes or who 
cannot read. It has 6,000 subscribers, who receive the 
news as they would ordinary telephone messages. A 
special wire 168 miles long runs along the windows of 
the houses of subscribers, which are connected with 
the main line by separate wires and special apparatus 
which prevents the blocking of the system by an acci- 
dent at one of the stations. Within the houses long, 
flexible wires make it possiVile to carry the receiver to 
the bed or any other part of the room. 

The news is nut delivered as it happens to come in, 
but is carefully edited and arranged according; to a 
printed schedule, so that a subscriber at any time 
knows what part of the paper he is going to hear. It 
begins with the night telegrams from all parts of 
Europe. Then comes the calendar of events for the 
daj-, with the city news and the lists of strangers at 
the hotels. After that follow articles on music, art, 
and literature. The staff is organized like that of any 
other newspaper, and is only on duty from 7:30 in the 
morning till 9:30 at night. After the copy has passed 
through the editor's hands, for the paper is subject to 
the same restrictions as ordinary newspapers and is 
liable for its communications, it is given to the "speak- 
ers." These are ten men with strong voices and clear 
enunciation, who work in shifts of two at a time and 
talk the news through the telephone. There are 28 
editions uttered a day. Additions to the first edition 
are announced as news items. 

To fill up the time when no news is coming in, the 
subscribers are entertained with vocal and instrumen- 
tal concerts. — N. Y. Sun. 

Bacteria lii mineral Waters. 

Dr. P. Seidler, at a recent meeting of the Berlin 
Pharmaceutical Society, read a paper in which he 
] gave the number of bacteria per cubic centimeter 
found in two different bottles of each of several min- 
eral waters, as follows (Am. Drug.): 

Langenscbwalbacher Wienbrunnen 44-147 

Hunyadi JanoB i 4460-6615 

Nledereelters 136-855 

Biliner 675-3456 

Harzer 7600-12150 

Egerer Franzquelle 302-604 

Schlesischer Obersalzbrunnen 96-406 

Fachinger 2250-16700 

Kisbinger Rakoczy 2250-12600 

Emser Kraenchen 5890-7350 

Karbbader Muehlbrunnen 3890-27216 

Vichy Grand Grille 18400-14300 

Wildunger 870-945 

SpaaPouhon 1137-1160 

Friedrichshall 5600-5795 

The waters, as a general thing, are practically free 
from bacteria when they emerge from the earth, but 
these develop rapidly through carelessness in washing 



the bottles, corks, etc. The author found the arti- 
ficial waters, as a rule, to contain as many bacteria as 
the natural. 



The Bank of England. 

Some interesting facts about the Bank of England 
and its history have been gathered by the Social 
Economist. 

It will be remembered that on January 1, 1895, this 
institution celebrated its second centennial anniver- 
sary. It was organized to relieve William III from 
the difficulties he experienced in raising funds to pros- 
ecute the war against France. William Patterson, a 
Scotch merchant, was the original projector of the 
enterprise. 

" The terms of the charter were that the sum of 
£1,200,000 ($6,000,000) should be raised, and that the 
subscribers sriould form themselves into a corpora- 
tion styled ' The Governor and Company of the Bank 
of England.' The bank was also to have the privilege 
of keeping the accounts of the public debt, paying 
dividends, issuing notes, etc., for which an allowance 
of £4.000 a year was granted. The whole of the 
capital was to be loaned to the government at 8 
per cent. This interest, together with the £4,000 al- 
lowance, gave the bank a revenue of £100,000 per 
annum. 

"At its very outset the bank was a servant of the 
government, and it has retained that character, but 
in somewhat diminished degree, through all the ages 
of its subsequent history. It is a curious fact that, 
although founded by a Scotchman, Scotchmen are 
eschewed by the bank. What the first of the race did to 
entail the ban upon his fellow countrymen is not re- 
corded, but it is commonly said in London that three 
descriptions of persons are excluded in practice from 
employment at the bank — namely, Scotchmen, Jews, 
and Quakers." 

In the basement of the bank building are barracks 
in which are quartered thirty soldiers daily. It has 
been the custom to station soldiers at the bank ever 
since the riots of June, 1780, when an attempt was 
made to sack the bank. 

"The Bank of England first issued notes in 1695, 
which were for £20. The £10 notes were issued in 1759 
and the £5 notes in 1793. At one time during the early 
years of the present century notes of £1 and £2 were 
issued, but in 1844 they were all withdrawn from cir- 
culation, and no notes are issued for less than £5, and 
none higher than £1,000. 

'• These notes may be said to be the safest pieces 
of paper in the world, as under any circumstances 
the bank could pay with gold any one in circulation 
without one pound of the capital of the institution be- 
ing touched. They are a legal tender everywhere in 
the United Kingdom, except at the bank itself, where 
they must be paid in gold. 

" The bank started with a capital, as stated, of 
£1,200,000. In two years this was increased to £2,201,- 
000. In 1710 it was again increased to £5,560,000. On 
June 29, 1816, it was increased to its present sum of 
£14,553,000, equal to about $72,700,000. No reports of 
the bank are made beyond the regular weekly state- 
ment. 

" The Bank of England has sometimes been in dif 
Acuities. It failed in 1696, and in its earlier years it 
was subjected to many runs, some organized by the 
jealous private bankers, some the result of political 
causes. . . . 

" The present governor of the bank and the deputy 
governor each receive a salary of £1,000 a year. The 
bank has 24 directors, each of which must hold £2,000 
of stock, and who receive £500 a year compensation. 
There are in all 1,050 persons em' loyed in the various 
departments of the institution, and their united salar- 
ies amount to about £1,400,000 a year. 

'■ Up to 1826 it was the only joint stock bank in 
England, and until 1835 it remained the only joint 
stock bank in London. At that date the London and 
Westminster Bank was founded, and at the same time 
forty other joint stock banks were established in 
Great Britain. . . . 

"The Bank of England is not only the banker of the 
government, but it is also the bankers' bank. All 
other banks keep their bullion reservts at the Bank of 
England, and this is one fact that gives the establish- 
ment its special importance as the center of Eng- 
land's monetary system. This reserve is seldom al- 
lowed to fall below £10,000,000, a fair average being 
from £10,000,000 to £14,000,000. The daily transac- 
tions of this institution sometimes run as high as 
£6,500,000. 

"The number of persons receiving dividends is 
nearly 284,000. Nearly £25.000,000 ($134,000,000) are 
annually paid out by the bank as dividends oii stock 
annuities' reaching the enormous sum of £775,000,000 
or say $3,873,000,000. 

"During the year 1892 the stock of the bank sold as 
high as £344 per share and as low as £325. The high- 
est dividend ever paid was in 1697, 27J^ per cent, and 
the lowest during the years 1733-63, il4 Per cent. For 
twenty years the dividend has averaged about 10 per 
cent." 
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Pipe Ijine for Se^verage at Reading, Pa. 

At a recent meeting of the Engineers' Club of Phil- 
adelphia, Mr. William H. Dechant read a paper fully 
describing the method ol' constructing the submerged 
pipe line across the Schuylkill River at Reading. The 
width in this particular part of the river along the 
pipe line is about 400 feet and the deepest part about 
10 feet below extreme low water, the average depth 
being about 8 feet. 

A 30 inch cast iron pipe was used, weighing a little 
over two net tons per length of 13 feet. The chan- 
nel was excavated across the bed of the river to lay 
the pipe in, so that the bottom of it would be about 
3 feet below the ordinary river bottom. Previous 
soundings with a pointed steel rod had shown the 
bed rock to be far enough down to allow the proper 
depth of trench, although the rock was scraped at 
several points in the dredging. The dredging ma- 
chines were kept exactly on the line by means of a 
No. 8 wire stretched across the riper 10 feet north of 
the center line. Tags were placed on the wire at a 
distance apart equal to the length of each pipe sec- 
tion, with the proper depth below the surface for each 
joint marked upon them. 

The line of pipe was laid by first joining the sec- 
tions suspended from trestle work across the river by 
means of long screw rods, attached to each pipe, so 
that the entire length occupied the same position that 
it was to have in the bottom of the trench. The whole 
thing was then lowered uniformly by a man at each 
screw, keeping time in the turning. 

A flat scow was arranged to carry each section of 
pipe from the shore to the trestle work with a trun- 
nion in its center, so that the pipe could be turned 
around into almost any position to anchor it ale'Mg the 
line of trestles. The trunnion was so made that the 
operator could move the pipe some distance endwise 
also. 

The methods of setting the trestle work, suspending 
the sections of pipe from the screw rods, making the 
joints and lowering the pipe were described in detail. 
Three days were occupied in the erection of the trestles 
and four more in getting the pipe ready for lowering. 
The lowering occupied altogether about five hours. 



Snakes and Fishes. 

One of those quiet workers connected with the 
Museum of Comparative Zoology, at Cambridge, who 
for years has been conducting most interesting re- 
searches, is Dr. Samuel Garman, whose name very 
rarely appears in the newspapers, yet whose work is 
of such quality that it has gained him the highest 
honors from institutions abroad. 

Dr. Garman is a Western man, and has been on the 
staff of the Museum for thirty years or more. He was 
with the elder Agassiz in South America and else- 
where, and since that time he has accompanied or led 
a number of others of the expeditions of this institu- 
tion. At the time that Stanley made his celebrated 
march across Africa, Dr. Garman was just about to 
head a small party for exploration in the Dark Conti- 
nent, but the excitement among the natives which 
followed the former expedition made it seem judicious 
to give the latter up. 

Dr. Garman's particular field in the animal kingdom 
is that of the snakes and other reptiles and fishes. 
He can tell tales from his own experience which would 
put to blush the most imaginative of the stories of 
the authors of to-day, and is well prepared to hold his 
own when the conversation takes on a flsliy strain, even 
in the presence of the oldest and most fortunate of 
anglers. 

He is on intimate terms with all the snakes, handles 
them without fear, keeps them about his laboratory 
(in cages, however) for purposes of study, and has dis- 
covered no end of curious things about them, all of 
which are faithfully stored in great volumes of publi- 
cations, where the public has hardly a chance to get 
at them. 

A rattlesnake, a native of Missouri, has boarded 
with him for upward of two years. It is a brightly 
marked beast, more vividly painted than are our nat- 
ive rattlers of Blue Hill or Mount Tom. It is large 
and well filled out and has a keen eye for the stranger, 
whose approach to his cage seldom fails to call forth 
a shrill alarm. It is active, but naturally is somewhat 
cramped in its comparatively small quarters. It has 
made a few excursions, however; one a while ago to a 
meeting of the Boston Scientific Society, where he was 
let loose to crawl about the floor, to show his curious 
oblique method of progression. Dr. Garman does not 
like, however, to take him into strange places, since a 
rat hole might afford him a safe retreat, and the 
chances of recovery in good condition would be very 
slight. 

This beast seems to know his captor and makes no 
effort to strike hiui with his fangs, allowing himself 
to be handled with what seems like carelessness, but 
which is the skill born of longexperience. He is more se- 
date than one of the younger specimens which was here 
a few years ago, which, while appreciating the warmth 
of Dr. Garman's hand and forming a coil upon it, was 



greatly incensed at visitors, and testified to this by 
vigorous rattling. 

This Missouri specimen has yielded to science quite 
a number of interesting facts. He has been in his 
cage so long that it has been possible to follow step by 
step a number of his changes. It is known positively 
that he loses his skin twice a year, and that he adds a 
rattle for every skin. Instead of losing the rattles as 
he does his skin, they are retained by the closing of the 
inner end of the old rattle over the knob of the new 
one, and accidents excepted, the snake bears with him 
this record of his age. But accidents will happen. 
Through friction or for some other reason the horn 
which forms the rattle may become thin, and in such 
case, the catching of the rattle in some obstruction 
would tear it away. In this very snake some holes 
have now appeared near the base of the first loose rat- 
tle, and were the animal free in the woods, there is but 
little doubt that he might soon become a snake with 
only a single rattle on his tail. 

As to snake bites, Dr. Garman is in position to speak 
authoritatively. He has had a great deal of experi- 
ence, and has been bitten by all sorts of snakes. Most 
of them leave simply two little holes not more trouble- 
some than the bite of a cat. The rattlesnake bit« is 
quite different, and requires immediate attention. 
The part bitten is relieved of the poison as much 
as possible by sucking, while the member is con- 
stricted by an impromptu tourniquet, which permits 
the poison-bearing blood to reach the heart only in 
mere driblets. And nature does the rest. There is a 
possibility that if the tooth should penetrate into one 
of the larger blood vessels, this treatment or any other 
might not be successful, but the chances are in its 
favor. 

One may very readily inquire how it is that such a 
skillful snake catcher could permit himself to be bitten 
at all, but this is easily explained. In the instances in 
which it has occurred the bite was not from the snake 
that was caught, but from a mate which had not been 
noticed, but which, disturbed by the capture of its 
companion, struck at the common enemy. 

But to turn a moment to Dr. Garman's investigation 
among the fishes, there are a number of points of gene- 
ral interest whose elucidation has been due to his per- 
sistent research. One of these concerned the artificial 
batching of trout. It was found at the fisheries that a 
very large number of the fry were joined, two and two, 
like Siamese twins, and so large a number as to be 
very noticeable. This was quite a puzzle to natural- 
ists for a long time, for there was no evidence of its oc- 
curring in the brooks and natural hatcheries, and yet 
all the features of the hatching seemed precisely the 
same. 

The female was customarily relieved of her eggs by 
gentle pressure, and these eggs were made fertile in 
the natural way, but nevertheless there was the pe- 
culiarity of Siamese twins, triplets, and even quad- 
ruplets. Why was it so? 

Dr. Garman came at the solution a number of years 
ago, and his notion has since been generally accepted. 
The perfect egg has a solid shell all about it, one point 
excepted, where the fertilizing particles are to enter 
into the egg and give it life. The natural depositing 
of eggs by the female was an operation of some little 
time, and every egg had an opportunity to become 
perfect, and had only the one vulnerable point. With 
the artificial process, however, the eggs were dis- 
charged all at once, and naturally in different stages 
of completeness. In the less perfect ones, defects in 
the shell allowed vivifying particles to enter at two or 
more different places, and two or more embryos began 
their growth upon the same nucleus, which with later 
development became the curious twins. 

But there is another discovery by Dr. Garman,a most 
remarkable one, which sounds like romance, that some 
fishes come in rights and lefts, for all the world like a 
pair of slippers, neither complete without one of the 
opposite kind. This is a very new discovery, and it is 
very doubtful whether even all the fish men in the 
different museums have yet read about it, for the proof 
of it finds place in a volume of Proceedings of the 
Museum in Cambridge, hardly two months published. 

The poet Moore in his researches in Persian lore, 
made one day a great find, and has translated for us a 
poetical description of 

Sweet birds that fly together. 
With feather always toaching feather. 
Linked by a hook and eye. 

These wonderful birds lacked each of tbem a wing, 
and so were not complete until they could find mates 
that lacked an opposite wing. This is a pretty fiction, 
and of course outside the bounds of possibility. But 
Nature is inventive even beyond the dreams of man , 
it is not possible to invent a form so curious that some 
one in a congress of naturalists would not be able to 
give the name of the organism that looks like it. The 
ridiculous drawings of great horrid fishes which the 
Chinese make for us, which surely cannot resemble 
anything on earth, in the seas or in the waters under 
the earth 1 But, they do ; and if one is permitted to 
examine the priceless pictures made by the hand of 
the elder Agassiz himself, which are preserved in one 



of the attics of the Museum, he will find that the great 
naturalist is quite in accord with the Celestial in the 
queer shapes which he has depicted. 

These queer fishes which Dr. Garman has studied 
belong to the genus Anableps, the haunts of which are 
in warm waters from South to Central America. 
There are several odd things about them. In the first 
place they bring forth their young alive instead of de- 
positing eggs in suitable places and leaving the rest of 
it to good fortune. In the second place they have a 
very curious eye ; it is the exact counterpart of the 
divided spectacle lens which is so commonly in use, 
one half for far sight and the other for reading. This 
isliterally true, the eyeball of the fish is divided into 
two portions by a black curtain, so that there is an 
upper half eye and a lower half eye. The division 
begins very early in the development of the young 
fish, there being first a little encroachment of the 
black border into the eyeball, and, having entered it, 
finally stretches clear across horizontally. So the fish 
has two half eyes in each socket. 

Anableps is a fish of rather large horizontal propor- 
tions, and as he swims, his head lies partly out of the 
water, the water line being in fact just at the division 
in his ej-e. The upper eye he uses for vision through 
th^air, seeking for food in the vegetables floating on 
the surface. The lower half of his eye he uses for vis- 
ion through the water, and thus gets timely warning 
of the approach of his enemies. 

One would think these oddities quite enough for a 
comparatively insignificant little fish, a few inches in 
length, and not making much figure in society, but it 
is this same genus which exhibits rights and lefts. The 
proof of this peculiarity depends upon close scrutiny 
and the dissection of the animal, but its anatomy leaves 
no possible question in the matter. 

A right Anableps is doomed to wander about in 
lonesomeness through the seas filled with Anableps of 
his own pattern, and can never be happy until some 
opposite example, opposite in sex as well as one-sided- 
ness, is found to share his home. And here comes in a 
most curious bit of statistics. Of the specimens which 
it has been possible for Dr. Garman to inspect, a num- 
ber sufiBciently large to be tolerably representative, 
three-fifths of the males are rights and two-fifths are 
lefts, while of the females, three-fifths are lefts and 
two-fifths rights. The three-fiths of the males that 
are rights will find in three-fifths of the females that 
are lefts most congenial companions, while the two- 
fifths males that are lefts will find a mate for each in 
an equal proportion of females that are rights. This 
balance in nature is by no means the least remarkable 
feature in the story. — Boston Commonwealth. 



HoYV IjObsters Are Hatclied. 

*' During the season that has just closed we have 
hatched 75,000,000 lobsters, 45,000.000 codfish, and 
6,000,000 flatfish or flounders," stated Superintendent 
John Maxwell, of the United States fish hatchery 
station at Wood's Holl. "The lobster eggs are put 
into glass jars, each of which holds 75 ounces ; they 
are placed on a table very similar to the one used to 
hold the cod-hatching boxes. There are two glass 
tubes which enter the jars at the top, which is closed 
with a porcelain cap. One of these tubes goes to with- 
in a fraction of an inch of the bottom of the jar, while 
the other enters only a short distance from the top, 
and just above the eggs of the lobster. 

" The one which goes nearly to the bottom keeps 
the eggs moving at a lively rate, and it is this moving 
about that hatches them. As soon as an egg is hatched 
the young lobster, swimming about, rises to the top of 
the jar, and by the siphon is drawn into the receiving 
jar, which is covered with linen scrim, which allows 
the water to escape when it becomes filled, and still 
holds the young lobster captive. The eggs are still 
kept stirred up by the fresh supply of water until all 
that are alive have been hatched and drawn into the 
big jar. It depends upon the temperature of the 
water, the same as with the cod eggs. The require'd 
temperature is 55°, and the time usually required is 
from two to four days. We begin to hatch the lobster 
eggs on April 1. Several years ago an experiment in 
hatching eggs received during the winter months was 
tried at this station. Eggs were received on December 
12 and continued to be taken until January 25. 

"During this period 148 lobsters were stripped, 
yielding 1,717,700 eggs, which were placed in the 
hatching jars, the temperature of the water being 45°. 
None of these eggs, however, began hatching until 
May 25 following, the water being 54°, and on the 6th 
and 7th of June 856,500 fry were released in local 
waters. The period of incubation, therefore, ranged 
from five and one-half to four and one half months, 
the loss being over 50 per cent." — Boston Globe. 



Such is the clearness of the atmosphere in the vicinity 
of Arequipa, Peru, that from the observatory, 8,050 
feet above the sea, a black spot one inch in diameter, 
placed on a white di^, has been seen on Mt. Charchani, 
a distance of eleven miles, through a thirteen inch tele- 
scope. 
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BECENTLT PATENTED INVENTIONS. 
Excavator. — Alexander McDonald, 

Cambridge, Maes. This is a machine for making ditctieB, 
canals, tunnels, etc., and comprises a swinging supporting 
frame, revoluble picks mounted on shafts, and an endless 
carrier on the frame under the picks to receive and carry 
away the loosened material. The material is undermined 
by the picks and falls by.gravity into the buckets of the 
carrier, and the swinging frame supporting the picks and 
the carrier may be swung above a horizontal line, 
so that the material can be removed to any desired 
height. 



Railway Appliances. 

Car Fender.— James W. McKinnon, 

New York City. This is a tilting fender slidingly mounted 
in guides under the car, the forward end of the fender 
being depressed when in iia outer position. When the 
brake is applied the fender is automatically carried out 
beyond the front of the car, although it may be readily 
disconnected from the brake mechanism and projected 
outward independently thereof. The fender is ordinarily 
carried beneath the car platform, and may be readily at- 
tached to a car without interfering with the usual fittings 
of an electric or cable car. 

Storm Curtain for Street Gars.— 

George Maust, Philadelphia, Pa. This improvement 
comprises an inclosure for car platforms, including stand- 
ards extending from the dash to the roof, there being ad- 
justable brackets on the standards and a stretcher car- 
ried by the brackets, while a curtain connected with the 
roof extends down over the stretcher. With this im- 
provement the platform may be quickly housed in to 
protect its occupants from the weather, and when the 
curtains are not required they may be removed entirely 
out of the way. 



Agricultural. 

Cultivator.— David A. Lenox and 

James A. Underwood, Salem, Mo. This cultivator has 
spring teeth adjustably attached to frames which may be 
moved either to the right or left to pass obstructions. 
The teeth are so made as to be very durable, and less 
liable to breakage than usual, and the depth to which the 
teeth enter the ground is regulated entirely by the 
draught, thus dispensing with lock levers and simi- 
lar devices. The entire bed or body of the elevator car- 
rying the teeth may be adjusted to compensate for any 
wear that the teeth may sustain. 

Weed PuLiiER.— Frederick W. Read, 

Marquette, Mich. This is a simple implement, made 
preferably of a rod of steel, twisted to form a handle, 
twin shanks, and fork-like points, the tool to be worked 
something as an auger around the root of a plant or weed. 
When the tool is buried deep enough, a quick upward 
movement removes the weed, foliage, and surrounding 
earth, facilitating the cleaning of a lawn from any objec- 
tionable plant. 

Pea and Corn Sheller.— Benjamin 

F. O'Kelley, of Planter, and George W.O'Kelley, Jr., 
of Harmony Grove, Ga. This machine comprises a sep- 
arating drum with which is connected a flail wheel sepa- 
rated from the drum by an annular partition, while a 
picker wheel acts in conjunction with the flail wheel, 
there being a screen or sieve beneath the drum and flail 
wheel and independent hoppers leading to the drum and 
flail wheel. When the separation is made the peas or com 
kernels are subjected to a blast of air to remove foreign 
matter, a second blast of air being delivered just prior 
to delivery to the receiving chute. 



miscellaneous. 

Mixing Apparatus.— Marie J. E. Lau- 

rans, Eugene J. B. Paul E. Jodelay, and Jules A. Tour- 
nel, Paris, France. This invention relates to apparatus 
for mixing water with an antiseptic liquid to form a dis- 
infecting mixture, the mixture being made of uniform 
proportions and the pressure of the water utilized to 
produce the mixture or spray the disinfectant The ap- 
paratus may be used for sprinkling streets, sidewalks, 
buildings, etc., and for a great variety of other pur- 
poses. 

Cigarette Machine.— Domingo Perez 

y Bu&o!, Havana, Cuba. This machine.fllls the requisite 
quantity of tobacco into a receiver, and winds the 
wrapper around the tobacco filling. A conveying device 
separates and feeds the right quantity of tobacco to a re- 
ceiver section, where it is compressed by a plunger, and 
the receiver is carried to a wrapping device, to which 
also a cut wrapper is brought, a finishing device tucking 
the wrapper ends inward when this is desired. Long 
cut tobacco may be used in the cigarettes made in the 
machine, or, by means of an accessory part, it may be 
made into fine cut before being fed into the receiver. 

Bicycle Frame.— Henry and Fred- 
erick Mesinger, New York City. The principal mem- 
bers of this frame are made of two pieces of wood 
united by suitable metallic joints and clips, the frame 
being designed to be of great dorability and lightness, 
while possessing ample strength. The frame conforms 
to the usual diamond shape, and the ends of the pieces 
are spread apart to form the forks for the rear wheel. 

Brake Block.— Augustus F. Schill5' 

and Reuben Give, Newcastle, Cal. This improvement 
relates to brake blocks m which the shoe is removably 
connected to the block, and provides means for holding 
the shoe securely in place or readily removing it. Two 
hook sections are fixed to the brake block, and one of 
them is hinged so that It may move toward and from 
the shoe and lock with it. 

Thill Couplingi-. — Joel Johnson, 

Sunny Side, Ark. This is a coupling especially adapted 
for buggy shafts, permitting the disconnection of the 
shaft or pole in a quick and convenient manner, and 
leaving the knuckle carried by the thill iron in position 
for quick coupling ith the receiving members of the 
axle. A simple and efficient form of anti-rattler is also 
provided. 

Seat or Cushion. — Morris Strauss, 

New York City. This invention providee an improved 



construction whereby seats or cushions may be more 
readily upholstered, bands extending inwardly from the 
frame, and coiled supporting springs being connected to 
the bands, while there is an upholstery support on top of 
the springs, and coiled springs connect the lower convo- 
lutions of the supporting springs. The improved con- 
struction is applicable to seats and cushions of every de- 
scription. 

Door Bell.— Emerson C. Tibbals, Co- 
balt, Conn. This is a mechanical construction arranged 
to positively and regularly sound a bell upon releasing a 
push button, the latter operating a segmental gear wheel 
attached to a spring-pressed shaft, and a pawl and 
ratchet mechanism connecting the shaft with the striker, 
to operate the latter after the button la released. The 
bell preferably forms a cover or casing for the mechanism, 
to protect it from dust. 

Reagent for Gold or Silver Ores. 

Eloy Noriega, Mexico, Mexico. To facilitate the 
working of these ores, reducing the time for thorough 
amalgamation and effecting: & saving of mercury, this in- 
vention provides for making a reagent by mixing a 
chloride, an acid, the sulphate of a metal, and the metal 
which forms the base of the sulphate, and subjecting the 
mixture to the action of steam until the resulting product 
is reduced and crystallized, the base of the chloride being 
stronger than that of the sulphate. 

Music Box Driving Gear.— Henry 

Langfelder, Jersey City, N. J. To drive music boxes 
for a considerable length of time without rewinding, 
this improvement provides for a segmental gear wheel in 
mesh with a train of gear wheels for driving the pin 
cylinder, the segmental gear wheel having a slotted arm 
and a pin engaging the slot in the arm, while a sliding 
bar carries the pin, and a cross bar connected with the 
sliding bar is adapted to compress one or more helical 
springs. 



Desisns. 

Woven Fabrics.— James Phillips, Jr., 

Fitchburg, Mass. Two design patents in this class have 
been granted this inventor, both for fabrics with tuft- 
like figures raised from the t)ody and arranged in waved 
and parallel lines. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Experienced wood pattern maber wants position. 
G. H., Boi773,N. Y. 

Screw machines, milling macnines, ana drill presses. 
The Garvin Mach. Co., Laiirht and Canal 9ts.. New York. 

Emerson, Smttb &. Co.. Ltd., Beaver Falls, Fa., will 
send Sawyer's Hand Book on Circularsand Band Saws 
free to any address. 

Tbe best book for electricians and beginners in elec- 
tricity is " Experimental Science, "'by Geo. M. Hoptins. 
By mail. W; Munn & Co.. pubIisherB,361 Broadway, N. Y. 

For tbe original Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills, Shears, etc., address 
J .S. & G. F. Simpson, 26 to 3fi Rodney St., Brootlyn, N. Y. 

A capable mechanical engineer wishes position as 
manager of some electric street railway interest. Is 
familiar with every detail of construction and can de- 
sign and erect new work. Good references. Address 
EnKlneer, care of Scientific American office. New York. 

t7~Send for new and complete catalogue of Scientific 
andother Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Addrectct must accompan^r all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Itel'oreiices to former articles or answers should 
give date of paper and t>a^e or number of question. 

liiqiiiricH not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written liilOrmatioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiititic Aiiii'rioaii Siippleineiits referred 
to may be had at the oflBce. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Iflliierals sent for examination should be distinctly 
marked or labeled. 



(6643) A, H, writes : A steel spring: 
(spiral) is wound as tightly as possible and then fastened 
with a piece of copper wire, in such a way that if the 
wire were unloosened, the spring would exert power 
which might now be considered as stored. This spring 
is, however, inserted in a jar of muriatic acid, which dis- 
solves the iron but does not affect the copper band. What 
becomes of this latent energy ? A. The spiral spring 
when wound up becomes heated, because work is done 
upon it. If released, it does work and becomes cool. The 
spring may be wound and left to attain the temperature 
of the air. Now, if released so as to do work, it will be- 
come cooler than before; but if dissolved in acid, no 
such reduction of temperature will occur, because it does 
no work. In other words, a coiled spring, when wound up, 
has, properly speaking, no energy imparted to it by 
such winding, but only the capacity of converting a por- 
tion of its own heat energy into mechanical energy. 

(6643) C. A. C. asks: How many feet 
per minute should milling work be fed to cutter ? How 
fast should 3 inch milling cutter run or how many re- 
volutions per given movement of bed? How are tangent 
bicycle wheels strung or trued up ? A. As much de- 
pends upon the material to be milled as to speed of cut- 
ters and rate of feed, as will also the depth of the cut. 
There is a wide margin in the range of milling work, ac- 
cording to the condition of cutters, hardness of material 
and kind of lubrication. Ordinarily the peripheral speed 
of milling cutters may be for steel 36 feet or for a 3 inch 
mill 48 revolutions per minute, with a half inch feed per 
minute. For wrought iron 48 feet and 1 inch feed. 
Cast iron 60 feet and 1% inch feed per minute. For 
light finishing cuts these figures may be increased by 30 
per cent. Very small cutters should have less speed and 
large cutters of 5 or 6 inch diameter may have a greater 
speed than as above. It is not easy to impart instruction 
on the adjustment of bicycle wheel rims. The letting 
out and drawing in by the spoke nuts, on the pro- 
per sides, will bring the rim to its plane of revolution. 

(6644) R. W. C. writes : By what branch 
of mathematics is the following problem solved? Also 
solve and explain it. A tree one hundred feet high 
breaks off, and hanging to the stub, the top resting upon 
the ground at a distance of thirty feet from the base_ 
Required, the length of each part. A. The tree problem 
is solved by algebra, as follows: Let x = the height of 
the stump. We have : (100— x)2 = x2 + (30)3. Solving,we 
find: x=45j^ feet (answer). 

(6645) J. H. F. asks: How many vol- 
umes of gas at atmospheric pressure will one gallon of 14° 
Baume gasoline make when evaporated, with no admix- 
ture of air ? How many volumes of air b^ould be mixed 
with above gas to make proper explosive mixture for gas- 
oline engine? What is maximum theoretical pressure 
of explosion of proper mixture of gasoline and air when 
exploded at constant volume with charge at atmospheric 
pressure and no loss of heat by radiation ? Ditto, when 
charge compressed to 15 pounds above atmospheric pres- 
sure? Can you give rule or formula for determining above? 
Would there be much difference between theoretical and 
actual pressure ? A. One gallon of gasoline produces 
from 60 to 80 cubic feet of vapor, according to the tem- 
perature and density of gasoline. From 5 to 6 volumes 
of air per volume of vapor Is used, and even 12 volumes 
Is claimed as the most economical mixture of air with 
gasoline vapor for ex,)losive power effect. The explo- 



sive pressure varies with the ratio of mixture of air and 
vapor, and also with the ratio of charge volume to the 
volume of the cylinder ; in practice it varies from 90 to 
150 pounds per square inch. Compression, as in the 
four cycle engine, adds its own pressure to the explosive 
effect and increases tbe mean piston pressure in a large 
degree. The theoretical pressure is somewhat greater 
than the actual pressure, owing to the uncertainty of per 
feet mixture m the gases and undefined limit of absorp- 
tion of heat in the cylinder walls. See Donkin's woik 
on "Gas and Petroleum Engines," $6.50 by mail. 



NEW BOOKS ANB FTJBLICATIONS. 

The Forces of Nature: a Study of 
Natural Phenomena. By Her- 
bert B. Harrop and Lewis A. Wallis. 
Columbus, Ohio: Harrop & Wallis. 
1895. Pp. 159. 13mo. Illustrated. 
The preface says: "• There is a class of persons who 
have acquired a thorough knowledge of their special 
callings and who would become better acquainted with 
Mother Nature in all her aspects if this acquaintance- 
ship might be brought about without tedious delving 
among learned volumes which they have probably neither 
the time nor the inclination to read. Bearing in mind 
these facts, we have attempted to supply all necessary 
explanations, and to solve the problems which these diffi- 
culties present, with what success remains to be seen." 

Alternating Electric Currents. By 
Edwin J. Houston, Ph.D., and A. E. 
Kennelly, Sc.D. New York: The 
W. J. Johnston Company. 1895. Pp. 
325, 16mo. 77 illustrations. Price $1. 

This is the first of ten volumes of an *' Elementary 
Electro -Technical Series." designed to give concise and 
authoritative information concerning those branches of 
electro -technical science having a general interest. The 
subjects to be treated are alternating currents, electric 
heating, electro -magnetism, electricity in electro -thera- 
peutics, arc lighting, incandescent lighting, electric mo- 
tors, electric street railways, telephony, and telegraphy. 
The authors state that though the several volumes form 
a series, each is, nevertheless, so prepared as to be com- 
plete in itself, and can be understood independently of 
the others. The authors of " Alternating Electric Cur- 
rente " treat the fundamental principles underlying this 
difiicult branch of electrical engineering in the simplest 
language and without the use of mathematicsany further 
advanced than ordinary arithmetic. 



TO INVENTORS, 

Anexperienceof nearly fifty years, and tbe preparation 
of more iban one dundred thousand applications for pa- 
tents at home and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
whicb are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., oflice Scientific American, aei Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wbieli Letlera Patent of tba 
United State, were Granted 

October 15, 1895, 

4ND EACH BEAIC■^G THAT DATE. 

[See noteatendof list about copies of these patents.] 



Air compresslcg apparatus, Griffiths & Nieder- 

mayer 547,8.'2 

Air compressor, hydraulic, J. H. Champ 547.768 

Air cooliiig apparatus, H. lliowizi f>47,995 

Alarm. See Fire alarm. 

A malcamaliDe compound, C. N. Vigneron 547,824 

Bate pan, L. R. Smith 547,8U5 

Balloon, navigable, W. N. Hutchinson 548.053 

Band cutter and feeder, A. W. Denton 548,043 

Beadme attachment for cornice brakes, J. H. 

Croclier 548 040 

Bearing and Journal bo'i,'r6iler,'w.B. Paige..'.'.'..' 548!l36 

Bearing, ball, C. H. Conk 548,155 

Bearing, ball, W. S. Fereuson 548,118 

Bearine, detachable ball, C. H. Cook 548,156 

Bed, foldlne, (;. M. Wagner 547,975 

Bell, bicycle, A. Nicholas 547,881! 

Bell, bicycle^ E. D. Rockwell 547,807 

Beltlne. R. Hoffman 647,788 

Bicycle frame connection, W. J. Grindeu 547,990 

Bicycle wheel, C. A. Purvis 648.139 

Binder cover, temporary, F. D. Hutchins 547,994 

Binder, temporary, h\ Tramblay 547,869 

Block. See Building block. Pillow block. 
Boiler. See Steam boiler. 

Boiler, H. Bianohini 547,948 

Boilers, circulation in steam, Hinckley & Pierce.. 547,787 
Boot or shoe soles, appliance for buGBng, H. A. 

W ebst er 5)7.827 

Boot soles, machine for nailing on, J. Albrecht... 547.946 

Boring tool. Fowler & 11 111 547.880 

Boifle, E. L. Forsgren 547,915 

Settle, T.C. Newman 547,885 

Bottle or jug filling apparatus, J. J, Hagins 548,123 

Bottle stopper, B. Dreyfuss 547,878 

Bottle stopper, S. Oak man M7,936 

Box. See Cracker containing and display box. 
Bracket. See Curtain bracket. 
Brake. See Car brake. 

Bread and preparing same, H. I». Perky 518,086 

Building block, artificial, L. F. Oriffin 547,960 

Burner. See Gas burner. Gas fire burner. 

Button, spacer, A. J. Shipley 548,143 

Camera. See Dark room camera. 

Can lining, preserving, H. Thompson 548,099 

Cane cutter, B. W. Ross 548,009 

Cane weaving loom, E. Morris 541.884 

Car brake, K. Prouty 547,963 

Car brake, street, H. T. Atkinson 548.025 

Car coupling, A. J. Coleman 547,87'i 

Car coupling, .7. Kling 548.0:8 

Car coupling, J. Somerville 547.898 

Car coupling. J, E. Thomas 54(i,098 

Car fender, H.Hicstand &»7,9i)2 

Car fender, C. H. Hof meister 548,164 

Car fender, J. Landau 548,071 

Car fender, A. J.Thornley 648.019 

t'ar lighting apparatus, electric, W. Biddle 547.835 

Car replacer, J. Ragan 647.889 

Car safety guard, railway, w. Watkins .'. 548.102 

Car seat desk attachment, railway, J. L. Yates 547,830 

Car shifting appliance lor pleasure railways, J. 

A. Griffiths 548,169 

Car signal, H. S. Teal 647.868 

Car ventilator, B. F. Hughson 547,920 

Carcasses, etc., apparatus for working up animal, 

H.C. F. Otte 547.801 

Carpet beater, T. J. Strait 648,144 

Carriage curtain fastener, C. L. Ingalls 548,060 

Case. See Key case. Packing case. 

Cash indicator and register, Dunham & Linck 547,772 

Cash register and indicasor, C. Price 647,888 

Cask, W. Stern 647,901 

Casks, device for storing, W. D. Puffer 548,090 

Casting and conveying metaU, apparatus for and 

method of. B. A. Uebling 548,146 

Chafing disb, V. Baraban 547,759 
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Chain splice, drive, G. B. Nesmith 647.964 

Chair. See Convertible chair. Revolving chair. 

Churn, L. C. Kyan 548.095 

Cisar bunching machine, J. Dela Mar 5*8,077 

Cigarette holders, apparatus tor the manufacture 

of. M. ('. ritone 547.970 

Circuit closer and sprinkler, combination, G. A. 

Wall 547,825 

Clasp or safety pin, O. Voss 547,9C5 

Cock, ball, W. Scott 547.968 

Condenser, steam. H. A. Wheeler 5l8,105 

Convertible chair, J. Kjellen 548,067 

Copy holder. J. McClure, Jr 548,080 

Cotton openers, etc., feeding device for, Mus- 

gcave & Cooper 547,934 

Coupline. See Oar coupling. Electromotor 

coupling. 
Cracker containing and display box, O. D. 

Roy er .547.089 

Crank, adjustable stroke. J. P. Johansson 547,853 

Crib, cradle, and settee, combined, B. Miller, Jr . 548.005 

Cultivator. J. P. Adair 548,107 

Curling iron, J. A. Radford 547,863 

Curtain bracket, E. T. Partyka 547.804 

Cut-off for pumps, etc.. automatic. K. Thayer 548.097 

Cutter. See Band cutter. Cane cutter. 

Cutter cylinder, J. Boyle 547,984 

Cyanides, recovering. B.Hunt 548.058 

Damper or heat deflector, E, R. Fitch 547.776 

Dark room camera, W. E. Lee 547,855 

Decorative films, roll for applving, W. H. Coe 548,113 

Delivery apparatus. cuin-freeH, L. Cecchi 547.875 

Dental drill extractor, T. A. Bailey 547.872 

Desk attachment, office. F, H. Cutler 548.114 

Diaphragm and electrode, combined, Hargreaves 

& Bird 548,162 

Die. See Leather cuttins die. 

Door shield, storm. M. Crupe 547.912 

Drills, etc, means for holding twist. Cox, Jr., & 

Armstrong 548,037 

Dye and making it, green, t]. Elsaesser 548.153 

Electric cables, apparatus for placina. E. S. Reid. 547,891 

Electric generator, thermo, H. B. Cox 548,038 

Electric beater, (i. H. Wbittingham 547.979 

Electric illumination by intermittent and per- 
manfflit interruption in vacuum, piioaphores- 

cent D. M. Moore... 548,133 

Electric light, apparatus for generating phos- 
phorescent, D. M. Moore M8.131 

Electric lighting system. D. M.Moore 548,127, 548.128 

Electri'!al and mechanical tvake, combined, J. R. 

Cravath 547 847 

Electrical illumination.' D.M^ Moore.' .'.'.'.'.V.548,126, 548^129 
Electrical illumination by a phosphorescent 

flame, D. M. Moore 548.134 

Electrical illumination by oscillation, phosphores- 
cent. D. M. Moore 548.132 

Electrical phosphorescent illumination by mag- 
netic induction, regulation of. D. M. Moore.... 548,130 

Electromotor coupling, h\ Marburg. Jr 547.930 

Elevator. E<\S. Braid : 547,765 

Elevator, J. S. Trott 547.973 

Elevator guard, H. Walbaum. Jr 548,147 

End tiaie for boys' express wagons, J. Edlehlute., 547,774 
Engirp. See Fire engine. 

Engine reversing mecnanism, steam, L. D. Epper- 
son 547,849 

Engines, apparatus for working gas or oil motor, 

H.Schumm M8.142 

Engines, automatic cut-off for, J. Gudeman 547,951 

Envelope, letter sheet, J. Pusey 547,938 

Extractor. See Gold and silver extractor. 

Eyeglass frame, S. Eastman 547,879 

Fare register, J B. Benton 547.981 

Farm eate, P. Staats . . 547.815 

Feed driving mechanism, Leiand & Cheney 548.167 

Feedwater heater and purifier, J. T. Budd 547,910 

Felly expander, C. Hoffman 517.789 

Fence, M. Neff 547,858 

Fence machine, wire, Ij. Koss 547.998 

Fdnce mach ine, w ire, F. H. Wame 547.945 

Fence making machine, slat and wire, C. Neate... 547,857 
Fibers, treating textile vegetable, A. F. B. 

Gomess 548,130,548.121 

Fifth wheel, G. Rawlings M7.890 

Fifth wheel, E. B. Smith 548,015 

Filing receptacle. F. Tramblay 547.870 

Filter, C. W. Ishell 547.923 

Filtering material apparatus for unraveling and 

washing. Pohl & Linz... ... 547.805 

Firearm, hreecb-loading, Lundgren & Viau 548,075 

Fire alarm, E. A. Speer 547,900 

Fire cracker, B S.Hunt 547.921 

Fire engine, hand. Atkinson & Milter 547,871 

Fire escape, P. J. Gates 547,918 

Flower pot turn-table, ,T. H. Kitson 647.926 

Fodder mill, A. F. Davis 547.843 

Folding seat. W, W. Frantz 547.778 

Foot suppurt. 8. J. Adams 548,024 

Fruit press. W. C. Leet 548,166 

Furnace. Hee Gas producing furnace. 

Furnace door, B. W. Harris 548.050 

Fuse, blasting, J. Watson 518,022 

Fuse, shell. G. M. Hathaway 5*7,850. 547,852 

Game apparatus, A. Munch 547,799 

Game counter. A. Furrer , 547,916 

Garment fastener. A. M. Schappa 548,010 

Gas. apparatus for manufacturing oil, W. R. Her- 
ring 547,786 

Gas burner, C. Knapp 548,069 

Gas Are burner. K. D. Main 547,959 

Gas producing furnace, L.F. Shinnera 548,014 

Gate. See End gate. Farm gate. Railway cross- 
ing gate. 

Gate, J. H. Andrus 547.832 

Gate operating mechanism, bead. F. C. Brown — 547.90!^ 

Gear cutting machine, G. N. Van Derhoef M7,944 

Generator. See Blectric generator. 

Glue making machinery, P. C. Hewitt 548,055 

Glue malting machinery, sheet spacer for, P. C. 

Hewitt 548,057 

Glue manipulatins machinery, P. C. Hewitt 548,056 

Gold and silver extractor, electrical, Williams & 

Phillius 548.150 

Graduate or measure. J. H. Piatt... 547,862 

Grain for reducing machines, apoaratus for pre- 
paring, H. D. Perky " 548,087 

Grate, Kelfel. Jr., & Zipp 547.854 

Grate, W. H. Page 547.802 

Grenade, hand. G. M. Hathaway 547.851 

Grinder, A. Hartley 548.051 

Grinding and pulverizing machine, rotary, R. D. 

Langley 548.072 

Grinding blades of table cutlery, machine for, C. 

E.Roberts 547.893 

Gun. machine. M. F. Smith 548,096 

Guns, box magazine and carrier for magazine. W. 

Mason 548,003 

Guns, cartridge pack for magazine, P. Mauser 547,932 

Guns, cartridge holding pack for magazine, J. M. 

Browning 547.983 

Guns, safety lock for breech bolts of. P. Mauser. . 547,933 

Gutter. A. Neracher 548,032 

Hame fastener, L. Anderson 547.831 

Harvester grouud wheel. J. Macphail 547.794 

Hat and coat rack. W, Matthies 547,858 

Hat box attachment, M. A. Palmer 547,803 

Hat fastener, C. H Burkhardt 547.843 

Hat holder, J.J. Welcher 547,828 

Hat sizing tanks, water purifier for, G. Wells 547.978 

Heading machine. C. W. Durchschlag 547,773 

Heater. See Electric heater. Feedwater beater. 

Heel plate, C. N. Tyler 547,822 

Heel wear plate. ('. N. Tyler 547,821 

Hinge, spring. J. Keene 548,063. 548,064 

Hitching device, safety. I. Joyner 548,062 

Hook. geeSnap hook. 

Hook and ey e, J. C. Carstarphen 547,767 

Hook dress, S. H. Tolman 548.020 

Horseshoe, detachable, rt. E. Henna^^ir 548,163 

Hosecoupling. H. F. Noyes 547.887 

Hulling coffee, etc.. macnine for, C. A. Hege 548,051 

Hydraulic motor, J. H. Champ 548.035 

Icecream freezer gearing, S. G. North 543,083 

Ice grip for boots, etc., O. Hass 548,052 

Indicator. See Gas h i ndicator. 

Tngot mould. A Reese 547,%6 

Insulator for trolley wire supports, J. W. Meaker 547.931 

Iron, treating sheet. E. Coyle 548,039 

Jack. See Lasting ]ack. 

Journal box, lubricating, Bu8enhenz& Ferguson.. 647,845 

Key case. H. E. Keyes 548,065 

Keyboard instrument, selr-plajlng, F. W. Hedge- 
land . 547,953 

Kinetoscope for advertising and exhibition pur- 
poses. W. C. Fam u m 547,775 

Knife cleaning and polishing machine, H. T. 

F"ield 548.046 

Knitting machine. Stiles & Drew 547,902 

Lab.ilin'j machine, W W. Frantz 547.';77 

Labels to bottles, etc.. apparatus for applving. E. 

■1. Boyd 547,763 

Ladder, step and extension. E. Caidarelll 548.111 

Lamp, electric arc, C. Beseler 548.028 

Lamn. incandescent electric, S. E. Cox 548,Q% 

Lasting jack, r>. P. Pewthers 548.137 

Lathing, machine for manufacture of sheet 

mei.al. G. Hayes 547,952 

Leather cutting die. S. Ward 548.101 

Leather rolling apparatus, G. F. Bogel 547.762 

Ijcather strap for handles, harness, etc, F. J. 

Bringham 548.a'il 

Leather, stuffing. B. P. Bradford 547,985 

Life-preserver, A. Von der Ropo 647,808 

Lifter. See Pan lifter. 

Liquid for removing stalDB from textile fabrics, 

J.Sobalos U7,967 



Locomotive. C. Sondermann 647.899 

Locomotive bell ringer, Ochse & Malone 648.084 

Logskldder, L. B. McEwen 548,135 

Loom, T. Greenwood 547.782 

Loom shuttle, Sutcliffe & Marshall 647,943 

Match safe, J. C. F. Kunitle 647,997 

Measurer, adjustable. R. VVinchel 548,023 

Metal blooms, etc., apparatus for transferring, B. 

E. Sli ck 547.895 

Metals, extracting, J. J. Hood 547,790 

Mill. Seed Fodder mill. Pulverizing mill. Saw- 
mill. 

Mining machine. H. H. Bliss 547,836, 547.837 

Miter box, W. S Westfall 548,104 

Mould. See Ineot mould. 

Motor. See Hydraulic motor. Spring motor. 
Toy gas motor. 

Mowing machine, C. S. Sharp 548.013 

Music box damping device, E. P. Riesaner 547.892 

Music holder, F. A. Weiss 547,977 

Nail, W. ShedlocK 547,812 

Note disk or sheet. G. A. Brachbausen 547.838 

Nut and bolt lock, W. L. Ciark 548,152 

Nut Jock, W. L. Clark 548,151 

Nut lock, J. P. Gamble 547,917 

Ordnance breech mechanism, O. F. Leibert 547,791 

Ore roaster stirrer, C. Pllon S48.088 

Package for lard. etc.. E. Klein 547.956 

Packing, Platts & Lowther 548,089 

Packing case, Asam & Muhlenbeck 547,833 

Pan. See Bakf> pan. 

Pan lifter, W. Reisse 548,092 

Pants leg holder. W. S. Foster 547.989 

Paper cones, machine for making. M. C. Stone 547.%9 

Paper machine, crape. R. W. Bainbridge 548,108 

Pencil sharpener and polisher, W. L E. Keuffel.. 547,925 

Piano exercising attachment. J. H. Salmon 547.810 

Pillow block, J. J. Busenbenz 547.844 

Pipe wrench, McCdulpy& Winfrey 548.006 

Pipes, air relief for fan discharge. Lynch & 

Christoph 547.793 

Pipes, coupling between movable and fixed 

steam, C. P. Nutter 547,935 

Plane handle attachment, J. H. Williams 547,829 

Planing or scraping out round objects, instru- 
ment for, P. & p. Keltsch 547.924 

Planter, corn, W. W. Schultz 548,141 

Plow attachment, T. A. Neese 543.(^1 

Pocket for garments, watch. G. Henley 547.785 

Pole climbers, safety device for, D. Mack... . 548.076 

Power, electrical transmission of, W. D. Baldwin 547,834 
Power, mechanism for transmission of, J. M. 

M ack 548.002 

Press. See Fruit press. 

Printing in colors and screens therefor. J. Gast... 547,780 

Printing press Ink distributer, G. W. Hunt 547.922 

Printing roller inker, F. A. Turner 547.973 

Propeller, J. Culin 548.041 

Pruning shears, W. J. Woodbury 547,907 

Pulverization of various materials, tubular ball 

mill for. J. Davidsen ,'>48.115 

Pulverizing mill. F. N. Spear 548,016 

Pump milling attachment, W. Mann 548,125 

Pump rod connection. F. M. & P. H. Welshimer.. 547.906 

Pumping machine, current. L. E. Miller 548.078 

Punching machines, controlling device for power, 

G. L. Stuebner 548,017 

Puzzle apparatus. H. C. Cross 547,771 

Rack. See Hat and coat rack. 

Railway conduit system, electric, J. Hartman 547,783 

ftallway crossing gate. W. Martin 547,795 

Railway fog signal, Jenkins & lUldge 548.061 

Railway, series electric, O. B. Finn 547.9i4 

Railway signal compensator, A. (j. Leonard 547,928 

Railway supply system, electric, H. V. Brown 548,032 

Railway supply system, electric, J. Hartman 547,784 

Railway switch, street, I. W. Bliss 547.761 

Railway syste m, electric, J. La Burt 548,070 

Railway tie, m etallic, T. H. H. Messinger. .547,797. 547,798 

Railway, triple track safety, D. S. Van Slyke 547,823 

Railways, staffapparatus for working single line, 

LA- Timmis 547,820 

Railways, switch or cross-over svstem for elec- 
tric H. M. Brinekerhoff '. 547.873 

Range. J. Mattson 548.004 

Receptacles, feed fcr,.S. Wales 547,976 

Register. See Cash register. Fare register. 

Rein support, W. A. Bruce 547,987 

Reservoirs, cisterns, etc, apparatus for cleaning, 

W. M. Prather 548,W8 

Revolving chair. J M.Morgan 547,963 

Rivet, W. C. Bull 547,983 

Road making or repairing machine, M. G. Bun- 
nell 547.840 

Rock crushing machine. G. W. Taft 547,818 

Rope clutch and coupling, A. C. Smith 547.896 

Rotary machine. V. F. Carpenter 548,112 

Sack filling and sewing machine, automatic, Bibb 

& Tlmewell 543,029 

Sash fastener, L. L. Bettys 548.110 

Sash fastener. G. S. Hall 517.883 

Saw machine, D. Chase 547.769 

Sawmill, gang band. T. T. Ralnford 548,091 

Saw resawing machine, band. E. C. Mershon 547.796 

Saw set. J. A. Campbell 548,033 

Saw sharpening tool. P. F. TappendorfT 547.971 

Saws, etc., tension device for, S. J. Leonard 547,792 

Sawing machine, W. V. Long 548,073 

Scraper, wheeled dumping, M. G. Bunnell.. 547,841, 547,842 
Seal for packages, detective, W. H. & W. B. 

Rand 547,806 

Sealing device, bottle, E. Gay 547.781 

Seaming sheet metal vessels, die for, C. L. 

Wacandt 547,974 

Seat. See Folding seat. Vehiclefoldingseat. 

Seat or cushion, W. Vogler (r) 11.508 

Separator, See Steam separator. 

Sewing machine, J. C. Taft 547.867 

Sewing machine, carpet. J. C. Taft 547,866 

Sewing machine groove cutting attachment. F. 

W. Merrick 547,961 

Sewing machine ruffler. R. S. Barnum 547.947 

Sewing machine tuck creaser or marker, Goodrich 

& Barnum 547,919 

Sharpener, knife, P. M. Thompson 547.819 

Shears. See Pruning shears. 

Shoe or boot, gum, J. H. Black 547,982 

Shutter worker, W. P. Toomer 548.021 

Shuttle filler, T. P. Butcher 547,766 

Sign, street, A. D. Benham 548,026 

Signal. See Car signal. Railway fog slgnaL 

Signaling apparatus, fog. J. B. Tarr 547.903 

Signaling apparatus, interlocking, C. Hansel 548.061 

Signaling or calling system, electrical succession, 

J. G. Smith 547,897^ 547,942 

Silver from ores, extracting. L. D. Godshall 547,881 

Sllcer. vegetable, J. M. Summers 548,145 

Snaphuok, J. C. tlovert 547,877 

Sodawater apparatus. W. Stewart 547,816 

Sole roundir-g machine, (;. Julian 547,955 

Spinning machine ring and traveler, H. L. Peirce 547.937 

Spittoon washing device, C. E. Koch 547,927 

Spring. See Vehicle spring. 

Spring motor. G. A. Brachbausen 547,839 

Stand pipe. M. M. Moore 547,962 

Steam boiler, J. MacCormack 547,929 

Steam separator, W, Christie 547,911 

Stencil sheets, manufacture of, E.DeZuccatn ... 548,116 

Stereoscope, H. C. White 548,148, 548.149 

Stocking supporter. H. L. Carpenter 547,846 

Stone dressing machine, H. F. HlUer 547,993 

Stopper. See Lottie stopper. 

StoraPe receptacle. J. McPherson 547,958 

Street sweeper, W. S. Kindle 548.066 

Surveying instrument, hydrostatic, M. B. Sher- 
man 547.864 

Sw itch. See Railway switch. 

Syringe, Evens & Vlnzelberg 548.044 

Tag or card holder, C. H. Little 547.957 

Telephone attachment, C. H. Bemhard 548.027 

Telephone system an d cable, J. W. Marsh 547,960 

Thill support, Harden & Dye 548,124 

Thrashing machine cylinder and concave, J, G. 

Snyder 547.813 

Thrashing machine grain separating screen, C. 

Closz 548,153, 548.154 

Thread holder, E. C. Seward 547,941 

Tie plate, ,1. L Tale 547,908 

Tile, building. R. Guaatavlno 518,160 

Tire holder, Scott & Crickenberger 547.811 

Tire upsetter, C. Roulay 547.980 

Tire, vehicle, C. E Duryea 548.117 

Tire, vehicle wheel, J. M. Gilmore 548.047 

Tobacco pipe stem, W. M. Potts 548.007 

Tongs operating mechanism, A. c. Dinkey 547.913 

Tooth, aitificiaL F. A. Wienand 548,106 

Top, spinning, J. S. Boyura 547.764 

Tower with rotating car. observation, A. Guerra.. 548.122 

Toy, H. N. VanTuyl 547,904 

Toy gas motor, J. S(!hoenner 548.012 

Toy pistol, J M. Ribert 548.093 

Toy savings bank, F. J. Bohn 548,030 

Trap. B. P. Wallace 547.826 

Trolley rope and pole controller, C. A. Lord 518,074 

Trolley wheel. H. Schmidt 548,011 

Trousers stretcher. H . C. Green 548,049 

Tubes, etc, apparatus for expanding, beading, 

andcuttirig. W. Tully 548,100 

Type distributing, setting, and justlfving 

machine, J. W. Paige .' 547.860 

I Type justifying machine, automatic. Paige & 

North 547.861 

Type petting, distributing, and justifying 

machine, J. W. Paige 547.859 

Typesetting machine, C. R. Ferguson 548,045 

Typewriting machine, L. S. Crandall 548,157 

Valve, bibbed, P. Good 648,048 



Valve device, compound engine. C. W. Russell. ... 548,110 
Valve operating lever for air brake pipes, J. R. 

Ide 648,059 

Valve, slide gate, J. Stone 547,817 

Valve, steam engine, E. F. Spaulding 547,814 

Vehiclefoldingseat, W. W. Frantz 547.779 

Vehicle spring. S. D. Palmer 548,085 

Velocipede, C. F. Lavender 548,165 

Velocipede crank shaft and attachment, J. S. 

Copeland 547,949 

Velocipede or cycle pedal, A. C. Uavlson 548,042 

Veneering mould, W. E. Brock.... 547.874 

Ventilating apparatus, H. lliowizl 547.996 

Ventilating attachment for heaters, W. Miller.... 548,079 
Ventilator, bee Car ventilator. 

Wagon, W.O. Shadholt 547,894 

Waaon seat, W . Leech 547.999 

Watch winding mechanism, J. F. Rebello 548,008 

Water closet seat and cover, C. A. Blessing 547,983 

Welding machine, T. F. Rowland, Jr 547.939 

Welding machine, tube, T. F. Rowland 647,940 

Well boring machine, O. P. Benjamin 548,109 

Well or cistern cleaning machine, A. M. Taylor.. . 648,018 
Wheel. See Bicycle wheel. Fifth wheel. Trol- 
ley wheel. 

Wheel, pneumatic tired. T. Rouse 548,094 

Winding machine spindle. Cooper & Brigham 547,770 

Windmill, C.H. Irwin 547,954 

Window frame. N. Cartus 548,034 

Wire coller. M. B. Lloyd 548,000 

Wire coiling machine. M. 3. Lloyd 548,001 

Wire tightener, detachable, L. Bickel 547,760 

Wire tightening implement, J. M. West, 548,103 

Woodworking machine. L. S. & J. N. Heald 547,991 

Wrench. See Pipe wrench. 

Writing apparatus. J. Nord 547.800 

Yoke, neck. H. Flatt 548,119 



DESIGNS. 

Axle box, car, W. S. Adams 24.756 

Badge, W. S. Settle 24,749 

Bottle, perfumery, A. M. Vail 2^1,750 

Buckle, cotton tie, J. F. Clark 24.754 

Fare registers, face plate for, J. B. Benton 24.755 

<iJove case. A. H. Davlscc 24.751 

Nailorelui:, A. J. Howard 24.757 to 24,765 

Stove top. gas. G. D. Roper 24,753 

Table, H. Johnson 24,752 



TRADE MARKS. 

Flint or sand paper, Coryell Flint Paper Company. 27,155 

Magazines, Longman s. Green & Company 27,150 

Medicines, certain named, H. D. Brandreth 27,152 

Pharmaceutical products, Farhenfabrlken.vormals 

Fr. Bayer & Company 27,151 

Polishing powder, Reflecta Company 27.153 

Rope dressing. A. A. Brigham 27.154 



A prill tfil couv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

('niinilinn nan'ius may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
foing list, provided they aresimple, at a coat of $40 each, 
f compllcatedthe cost will be a little more. Forfull 
instructions address Munn & Co., 361 Broadway, New 
V ork. Other foreign patents may also be obtained. 



'"SJCtJpcrtiscTrtcTxts. 



ORDINAltY ItATES. 



- 7rt cenrn n line 
- - iSl.OO n line 



Innfile Pnse. encli iuHei'tinn 
It.'icu Pnge. encii iuNertinn • 

G^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — aboiit eight 
words per line. This notice shows the width of the line, 
ind is set in agate type. Bngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must he 
received at Publication OflBce as earlv as Thursday 
morning to appear in the rnnowlng week's issue. 




Star* 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Send /or Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St.. Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have heen filed from the beginning down to December 
31. 1894. Contained in Pcientifio AMERICAN Sup- 
pi, e.mk.nt. No, lOO'J. Price 10 cents. To be had at 
this office and from all newsdealers. 



.POWER* FOOT SHAPERS.PLANERS. DRILLS, 
I' A^>LJP C MACHINL SHOP OUTFITS, TOOLS 
fc«#* I ^ tO.'ANO SUPPLIES. CATALOSUE: FHtE. 
SEBASTIAN LATHE. CO. 120 CULVERT ST. CINCINNATI. 0. 



[WELL DRILLING WACHINEmg 

MANUFACTURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.Y.^ 
] MOUNTED OR ON SlUs7F0R 
IDEEP OR SHAUOW WELLS, WITH) 
1 STEAM OR HORSE POWER > 
J SEND FOR CATAI.06ue 
**D0IIE9S WILUAMSaROS.ITHACAt«tSI 




ARTESIAN WELLS —BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geoluyical conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scikn'tific American Sup- 
rr,F:MKN-T. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



CATALOGUES FREE TO ANY ADDRESS 



^0^ 



S=D' 



, ^^^^^^S^V^X^^^H^^'fe'is^mX 



\\mi Watsr liy Eompressei Hir. 

We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

POHl.^ AIR I.IFT PUMP, 

protected by numerous American and Foreign patents. 
This department ot our business wiil he under the per- 
sonal supervision of Dr. Pohle, the inventor and pat'ee. 
THE INGERSOLT.-SERGEANT DRILL CO., 
Havemeyer Building, 26 Cortliancit St., New York. 



OCK DRILLSm 



AIR COMPRESSORS & 



GENERAL MACHINERY roRj 



MlNINcTuNNELlNG, ■" '' 

RAND DRILLCo 23 Park Place newvorkt^:'* 



O^HP-BReakeb 



o^i£>M 



I CHEATER CAPACITY USING less 
I POIVER THAN AKy OTHER Of/ EAFTH 



fi'lil .-.£=&' p, GATES IRON WORKS "EnT 

•■^-aL.tiiSfWc.v'050 ELSTONAVE.CHICAGO, 



BUY 
TELEPHONES 

Tlint tirp jrnofi— not *'chrap ihines." The difler- 
ence In cost is little. We guarantee our apparatus and 
guarantee our customers against loss by mtent suits. 
Our guarantee and instruments are ItO'l'll <*<)(M>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 



HELLO, CENTRAL! 

Do you use telephones? If so. we can give 
you just what you want. Our specialty is Blake 
Transmitters. There is a "'best " in everything, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue. 

PHCENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New fork. 



THE M. & B. TELEPHONE. 



Absolutely Non-infringinir. 
Ab.«(nlutcly Guaranleed. 
Absolutely the Best Exchnnge 
SWITCH BOARDS. 

Illustrated Catalogue on application Free. 

. . G^" Agents Wanted. . . 

THE U. S. TELEPHONE CONSTRUCTION CO. 

131-133 S. Fourth St., Philadelphia. 





M 
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EXPERIMENTAL WORK 
UNION MODELWORKS CHICAGO 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and speciflcations for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
TiPic AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had atthisofficeand of all newsdealers. 




DO YOUR OWN 
PRINTING 

,$s, PRESS n»l^ 

cards, circulars, &C| 
Press for printing 
a email paper $40* 



Save money I Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KEL8EY & CO., 
Meriden, Conn. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant f 
Drill Chucks '^ 
Improve d, , 
Oneida Drill [ 
Chucks, Cut- 
t i n g - o trA 
Chucks, Scroll^ 
Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Wcsrcott Chuck Co., Oiieidn, A. V.. fj. S. A. 
Ask for catalogue in English, French, Spanish or German, 
FmsT Prize at Columbian Expositton, 1893. 





BARNES Foot-Power 




FOR WOOD AND METAL WORK. 

lAf BabBOl.- 

T#« Bcrr FOOT PowcR Machines in the world. 
^ W. F. a JOHN UUES CO., 1999 lUlY ST.. lOCKFOIB. ILL 



The "Climax" Stereotyper 

'''''' Moulding Press Combined, 

for making perfect Cellulniil 8te- 
I'cn types to be used In pLice of metal 
stereotypes. Also for making Kiib- 
her ^tnmpR. Should be In use in 
every printing office. See Sci. AM., 
Dec. 30.1893. Sendf or circular to 

THE J. F.W. DORMAN CO. 

217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vulcanlzers. Stereo- 
type Machinery and Supplies. 




HOUGHS SECURITV 




CASH RECORDER. 

ENTIRELY DIFFERENT FROM A CASH 

REGISTER-IT ENABLES YOU TO TRACE AND 
PROVE EVERY TRAHSAOTION— A COMPLETE 
RECORD KEEPER— INVALUABLE TO ALL KINDS 

OF TB(OESMEN-THE ONLV MCHINE HHOE UPON WHICH VOL 

CANiiarroiieET roRECORHEtcH transaction. 

The hough CASH RECORDER CO. 

SOUTH BUTLER N.Y. U.S.A. 



NEW PIPE WRENCH 

Grips Quickly and Firmly, GALVANIZED 
well as other Pipe, arwZ will Not Crush 
it. Won't lock on pipe. Does not 
mar nut or highly polished 
--'^^^^m^ms^m^s^ flttlne. Other 

AH ^^^^^S^^B^^^^^feas^ features. 

Dealers. -' '- 

ScTid for Little Book, Free. 
SAMUEL HALL'S SON, 229 West 10th St., New York. 




TOWERS AND TANKS 

PATENT SECTIONAL 

ALL IRON TOWERS 

of 4 and 12 Columns, 

for Water Works, Cities, Towns, 

and Manufactories. 

PLAIN, ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants 

MANUFACTURERS OF 

IRON and STEEL TAXIiS. 

Louisiana Red Cypress Wood Tanks 

a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
LOUISVILLE, KY., U. S. A. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial PCBLiSHERS,RouKSELLERS& Importers 
S10 Wnlniir St.. Pliil.tdelpliia. Pa.. [:.«i. A. 

^^ Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 papes, 8vo, and our other Cata'oeueB 
and Circulars, the whole covering evcy branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one In any part of the world wbo will furnish his 
address. 



Now ready. Plate and India paper (Sheet Demy). 

The Cathedrals of England and Wales. 

Library Edition (limited to 250 copies), containing 62 
Plates (Views and Plans), with descriptive letterpress, 
republished from The Builder, revised and partly re- 
written. Unbound (in portfolio), 3i. 13s 6d.. American 
price, $29.40; bound (whole buckram), 4(. 4s., American 

?rice, 133.60. "Thedrawings are certainly very beautl- 
ul."— ITie Times. " A very attractive publication."— 
Morning Post. "A nohle volume."— Paii Mai' Gazette. 
'* A most interesting and useful work "—Guardian. 
Address Publisher of TJie Builder, 46 Catherine Street, 
London, W. C, England. 



THE STURTEVANT 
AUTOMATIC 




mMWfa 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
direct!' ns in fuil. Four engravings, siiowing mode of 
construction. Views of the two faste«t ice-saiiing boats 
nsed on the Hudson river m winter. By H. A. Horsfall, 
M.E. Oonr.Hint'd in S(-iFNTiFir Amkkican Supplk- 
MENT. I . The same number iilsn contains the rules and 
remilations for the formation of ice-boat olubs, the sail- 
ing and management of ice-boats. Price 10 cents. 




The Shipman Auto- 
matic Steam Engine 

NO SKILLED ENGINEER. 

Kerosene Oil Fuel. 

1, 2. 4, 6 and 8 horse power. 
No Extra Insurance. Effi- 
cient, Economical. Durable. 

SHIPMAN ENGINE CO. 

200 Summer Street. 

BOSTON, MASS. 



I.W FIBER 

mnniifnctor^' ENtabliNhed 1761. 

LB/VD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KULEKS, 
COLORS AND ARTISTS MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

^laiiufactory CtitnbliNlietl 17(il. 




Little Giant Drilling Machine 

WITH STRAIGHT TABLE. 

'"urnislied nlso with n» ingintc table 

Arranged for both Hand and Power. 
Drills from J^ to 1J4 inch hole. 
Drills to center of 14 inch circle 
Table is perfectly square with spindle 
and has adjustment of lf> Inches. 
Feed has a run of 4 Incbes. 

li^r- Send for fully Illustrated Catalogue, 
WELLS BROS. & CO., 

P. O. Box B, (Greenfield, IVIass. 



SCIENTIFIC AMERICAN SUPPLE- 
MBNT. Any desired bact number of Lhp Scientific 
American Supplement can be had ai this office for 
10 cents. Also to be had of newsdealers In all parts of 
the country. 




I NOCiTTATM^ 



ABSOLUTELY PREVENTS RUfJ 



'ED-MiiLLERoMANNM^FRSBERLlNGERH, 



V'^VaS- OT to GOETZE sole AGT. r or US 
Ati'-V nWHITtHALL STREET. NEWYORK 



NOW READY I 

Seventeenth Edition of 

Experimental Science 




\'^0 



HEV18ED AND ENLARGED. 
l*as;eii nn«l 110 Superb <Jut§ added. 



Just the thing for a holiday present for any man, 
woman.student, teacher, or any me Interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical ProiecLion of Opaque Objects, new experiments 
In Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Bystems of Electrical Distribution. Electrical Ore bind- 
er, Rlectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter wnich will prove of interest to scien- 

840 pages, :82 fine cute, BubgtantiaUy and beautifully 
bound. Price in cloth, by mall. #4. Half roorocco, 85. 

t^'Send jor lihtnraied circniar, 

MUNN & CO.. Publishers. 

Office of the SCIENTIFIC AMERICAN, 

3ttl BKUAUWAY, NBW YOKK. 



DAIMLER 



MOTOR 

BUILDERS OF 



COMPANY, 



Highest Grade Single and Twin Screw Launclies. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Bun on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationary Motors. 
^^ Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 




"Pacific" & "Union 
Gas & Gasoline 

ENGINES. 

Marine and Station- 
ary. 1 to 75 h. p. 
Safe, Simple, Eco- 
nomical. 
TheCLOBE CAS 

ENGINE CO. 

Merlon Av. & 49tli St. 

Philadelphia, Pa. 





SINTZ GAS ENGINE GO. 

&RAND RAPIDS. MICH., 
U. S. A. 
Manufacturers of the S i n i z St n - 
linnnrv iiiiil .>liirliH> (iiiNand 
4an<«oli n<- l<,neini'<». Especially 
adapted for Boats and Electric 
Lit: b ting. Runs with manufac- 
tured or natural pas— Boats and 
launches. Prices within *-he reach 
of all. J^" Send for Catalogue. 
Mention this paper 



ICE-HOriSR AND COLD ROOM.— BY 
R G. Hatfield. With directions lor construction. Four 
engravings. Contained in SriENTiFic_AMERiCAN Sup- 



plement, No. 
office and from al 



t. Price 10 cents, 
newsdealers 



To be bad at this 



"WOLVERINE" GAS an° GASOLINE 




FURINFQ STATIONARY 
CnuinCO, and MARINE. 

The " Wolverine " is the only re- 
versible Marine Gas Enprine on 
the marltet. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
"^lutely safe. Manufact'dby 

WOLVERINE MOTOR WORKS, 

13 Huron street, 

GRAND RAPIDS, MICH. 



O 



Messrs. Mcnn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably Is 

Satentable by writing to Munn & Co. 
ommunications strictly conflden- 
tlal. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn df Co. receive 
special notice in the Scifntiiic Amer- 
ican. This splendid weekly paper, 
elegantly Illustrated, h^s the largest 
circulation of any scipntitic work. 
13 a year. Specimen copies free. 
Address MUNN & CO., 



o 



o 



New York, 361 Broadway. 



o 



' ISB^ LBattery !^"^I. , 

^-^ PEARSONS PATENTS V t** ^2. 



Volts 1.25 

Amps. 2.00 

Size ll-16"a:2 3-4" 

The t;.\ 1*<I-FARAI> is th^ smallest Battery of its 
power ever made. Requires neither care nor attention. 
Not affected by climate. Always ready, and mails under 
a 2e. stamp. Price. S»i . 1 5 each, by mail. 
JAS. J. PEARSON, 27 Thames Street, New York, U. S. A. 




EMPIRE 



BOILER CLEANER 



COMPOUND 
W e Don't Offer G mini ties, but our 

Circular will give you the information 

that will enable you to r^avt* Tinie. 

)j, Ti-niible iinil iUnney. Tried, ap- 

proved,and being used by the Largest 

Railways and Factoriesm the East. 

OFFICE: 

Kemble Bldg.,1 9 Whitehall St., N.Y. 
HARLEM RIVER IMPROVEMENT 

and Ship Canal— An interesting account of the great 
gfivernrnent work recently completed in New Yiirk City. 
With 3 illustrations. (Contained in Scibntific AMEK- 
ICAN SUPPLEMENT, No. 1015. Pricc 10 ccnts. To be 
had at this office and from all newsdealers. 




Stereopticons, 
Lantern Slides. 

WE ARE MAKERS. 

B^*" Write for Catalogue M. 

MclnW Baltery & ODtiul Co. 

CHICAGO. 



THE NEVT BRISTOL. COUrVXEK 




Registers an accurate accountof work done on printing 
presses, grain tallies, weiehlnp. measuring and other 
automatic machines. Counts up tol.OOO,0*)Oand repeats 
automatically. Simple, accurate, durable. Special count- 
ers to order. It*" Send for circular. 

v.. J. ItOoT, KriHtol. Conn., U.S.A. 



SPECIAL OFFER! 

DIGEST OF U. S. CYCLE PATENTS. 

The Publishers are closing out the remnant of 
the edition of cycle publications at 135.00, the sub- 
scription price rorwhich was: Digest of U.S. Pat- 
ents of (/jcles or Velocipedes with Attachments, 
1789-1H91, 2 Vols, drawings and claims, 1503 pages, 
chronologically arranged under 72 sub-ciasses $50 00 

Cycle Monthly ^perpetuating the digest) years 
1892, '93 and '94 at 15.00 per annum 15 00 

Third Vol. ot Lists of Patents and references by 

NUMBER, NAME and DATE CITED In the EXAMI- 
NATION of APPLICATIONS, 1789 to July, 1893 (con- 
tinued in the Index to the Cycle Monthly from 

July, 1893) 25 00 



Total... 19000 

Iteclncffl to $35.00. 

By the use of these works expert examinations can be 
made with certainty and ease. 

These works are perpetuated by a Quarterly List of 
the Patents and References from January, 1895, at $3.00 
per annum for the United States and Canada, and $3 50 
for Europe. 

5,000 U. S. Patents for ALL characters of Cycles or 
Velocipedes with attachments are embraced in these 
publications, and at ten cents each would cost $50:i.OO. 
Address JAMES T. AIjIjKN, Compiler. 

Care of [J. S. I'litent Office, Wnsliiugtun, D. C. 




^■^^^^F-— VY e will nave 

50 per cent, on 'l]y^writersof all^makos. 



Tlifi TFPBwrimr 

EXCHANGE, 

H Barclay St., New York. 
156 Adams St,, Chicago. 
38 Court Sq., Boston. 

We will save you from 10 to 
......t.oOf all mak»s, 

Serui for Catalogue. 



ARMS & LEGS 

WITH RUBBER HANDS & FEET. 
The Most Natural, Comfortable and 

Durable. Over 16,000 in use. 
New Patents and Important Improve- 
ment. U. S. Gov't Manufacturer. 
Illustrated book of 430 pages and for- 
mula for measuring sent free. 
tW See illustrated article in Sci. Am. 
of August 3. 1895. 



A. A. MARKS, 701 Broadway, NEW YORK CITY. 





ALCO VAPOR LAUNCH 

Engine and Helm Controlled from Bow 
Latest Improved andonly ]2tol Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 6 acd 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safety 

guaranteed. No Dangerous Naphtha or Gasoli/ne used. 
lYlarine Vapor Engine Co.» Jersey City, N. J. 




SANITARY SOAP VASE 

PREVENTS disease, wa^te, pilfer- 
ing of soap, cloggine of wftBte pipes, 
stain of marble, uncleanly soap dish. 
AKKOItDrt each user fresh, dry 
pure soap. 

The oni]/ Clean, Sanitary^ and Safe 
way to use soap- 

Agents Wanted. 
Sanitary Soap Vase Co., 
Aqueduct Bldg., ROCHESTER, N. Y. 



Bicycle Name Plates and Club Pins 

" Send for complete Catalogue. 

Stencils, Rubber Stamps, Dies, etc. 






Elname stamps 



MACHINEBT NAME PLATES. 

C. H. WOLFF, 1 79 William Street, N. Y. 



TO BUSINESS MEN 

I'he value of tne Scientific AKIerican as an adver- 
tising! medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It ^oes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A buslncjts man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertisinc apent Influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN &, CO.. riiblisliei-s. 

361 Broadway. New York* 



NEW AUTOMATIC 1 FAVES YOUR HANDLEBAR FREE 
>.- BICYCLE BELl<J ''wvill not get out of order 

i?r/its5Bu,T.»«.t^a,poFSSTHEWIRE,ANDlTWiLi; 

^ =RlJ1>S) ^. ring lOUDnOHTlHIlDUS like 

>, «s/!\ ein. •* AN ELECTRIC B[Ll,ONLY MUCH LOUDER.! 

tf7>V \ t yVW7,2 AN ORNAME.NT ON ANT WHEEL. 
I '/A \T X/^X f" PRICE B2°J POST PAIO. 
n /'A V/ 'H.B.BRECKWEl)ELl.C»il5««B6T NEWYORK. 




RED CEDAR TANKS, 

CYLINDERS and CAISSONS— of Pine or Cypress-any size. 
WILLIAMS MFG. CO.. KALAMAZOO. IWH^H. 

16 Murray Street, New York. | S '1 Vine Street, Philadelphia. Pa. 
36 So. Market Street, Boston. I 737 Monadnock, Chicago. 





Architecture, 

Architectural andMechanical DraVJ- 

ing. Electricity. Steam Engineering 

{S'tationary Marine, Locomotive), Plumbing, Heating, Civil 

Enqineering. Coal and Metal Mining. English Branches, 

TAUGHT BY MAIL, 

Twenty-Beven CourseB of Study. Send for jree cir- 
cular. State subject you wish to study. 
The International CorregpondenJO School>( 
SORANTON, PA. 



ICE 



MACHINES. Corliss Enpines. Itifweiia' 
anil IJoiilets' llnchinn-v. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



TYPE WHEELS. MOOELB L EXPERIMENTAL WORK. BMAU. MKHIBEFT 
I NOWELTIEfl B. £TC. NtW YORK STEfWIL WORKl lOD HftSaHU BT H.T. 



EflP QAI C Valuable patent on wall paper ezhih- 
rUli OHLCf jtor. Can be manufactured and sold 
with large profit. Increasing demand. For particulars, 
address E. W. Lister, 434 Decatur St., Brooklyn, N. Y. 

WATER WHFELS. 

Send for Pamphlet, 
JAMES LEFFEI. & CO., 
^prliiKflehl. Ulilo, C. ». A. 



TURBINE 



RI-SIIIPHIDE forjise in thearts, Killing Insects 

OF CARBON 



__ Grain, Killing Burrowing An- 
loials, etc. Manufactured by 
E. It, TAll.O U.Cleveland, Ohio 



Experimental & Model Work 

E. V. BAILLARD, 106 Liberty Street, N. T. 



U/AMTCn -* 200 Horse Power 110 Volt Compound 
fffHn I Cll* wound Dynamo, either In one dynamo 
or in enough dynamos to make 200 H. P., also one or more 
35 H. P. 110 volt motors. A. B.C. care ol this paper. 



ARB0RUNDUM 



EMERY AND 
te.,In I 

,,, „„,...„, „,„^,r^ ..,..., „..„B 4. HONI_ 

iCAHBOmNOUM Co. MONONGAHELA CITY. PA. U.S.A. 



.' ABRASIVE KNOWN. _. ,_ _ 

-JIAMOND POWDEF?^ SUBSTITUTE. In FLOURr 
nP0WDER,-CRYSTALrWHEEL,-SLAB4.H0JNIEF0RM. 



A firm of well known London Engineers are pre- 
pared to deal with the British-Indian and Colonial 

PATENTS of an OIL MOTOR 

of from H to 5 Horse Power. Address "M«ior.'* 
Deacon's Advertising Offices, 154 Leadenhall St., London. 



How To Make a Dynamo 

OR i>M>TOR. i^ horse power size, illustrated with 
full working drawings. By Edw. Trevert. Price 10c. 

JUubier PutiliNliine Co., Lynn, Mass. 



JUSTJHAT EVERY YOUNG ELECTRICIAN WANTS 

tMODELDYNAMO MOTOR 

DECOMPOSE WATER 
ELECTRO PLATIKG 

LIGHT r_cHT 

Run Machinery Sc 




THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturing 
wrought iron into ornamental and urtistic forms. With 
9 illustrations. Contained in Scientific American 
SUPPLEMENT. No. I 020. Price 10 cents. To be had 
at this office and from all newsdealers. 



PIERARD & QUINET 

have just ohtained a Patent for a 
high or low Water Alarm for Steam 
Boilers. Nothing to compare with 
Address. 662 Mullin Street. Montreal, Canada. 





"Por a number of years the Seth Thomas Clock Co., 
^ of Thomaston, Conn., has done a good deal of work 
for Electrical Companies, and would be glad to Increase 
this line of business. They will make estimates for 
any article akin to Clock Work, for which A iMODET 
IS MJRNISHKn, and UHlCH IS WANTED 
IN QIJANTITIES. Address SEl'H THOMAS 

CLOCK CO., 49 Maiden Lane, NEW YORK. 



f IRE BRICK PURPOSES. 




By Send for Prices and CaUdoffue, 
BRHOKIiYN FIRE BRICK WORK!». 
88 Van Dyke Street. BROUKL.YN, N. Y. 

'MJNCOLN" RIM LATCH L0CK-t?„Tz1; 

trimmings. A 1 finish, price $1.00. 
, "JAlKKON" 3-I.evpr Padlock. 

I Best in the world for 26 cents. We 

will mail samples on receipt of price. 

I i72u3. cota lop /ree. Inclose Sc.instamps 

' for ournew Steel Pockel Tool. 

I>IIIJ.ER LOCK CO, 

4579 Tacony Street, Ffailadelphiii, Pa. 

TUNNEL UNDER THE THAMES AT 

Blackwall.— By M. Kitzmaurice, M. Inst. C E. Descrip- 
tion of the tunnel now building for the London 
Connty Council under the Thames by means of com- 
pressed air in conjunction with the Beach h.vdiaullc 
shield. With 4 illustrations. Contained in Scientific 
AMERICAN Sctpplement, No. 1025. Price 10 cents. 
To be had at this office and from all newsdealers. 



MAGIC LANTERNS 



And STEREOPTICONS- ftU prices, views iiliutrauiig 
erery raliject for PUBLIC EXHIBITIONSv etc. 

C^ A profltable hustneta for a man teith a amaU oapttal. Aiaot 
LantemB for Home AmiiBement. 320 page Catalwoe JVm* 

MCALLISTER, Mfg. Opttcfmo, 47 Nassau St.vN.Y. 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
J\\uiitTation5,maiied/ree ; it gives Band 
Miisic& Instructions for Amateur Bands. 

LTOK k HEAL!, 33-35 AJams St., Ch.ago. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific AMEniCAN on the question of the speed of ice 
boats, derTiorsiratiriE how and why it is that these criiCt 
sail faster Mian the wind which propels them. Illustrated 
with lOexpbinatory diHcnims, Contained in bCiKNTiFic 
AMERICAN StTPPi.EME.vT. No. •-il4. Prlce 10 cents. 
To be hiid at this office :ind frniii nil newsdealers. 




STUDY LAW " 

Systematic and thorough courses U 
taught by able and experienced ■ 
teachers. Splendid opportunity for ^1 
a legal education. Send stamp for _ _ 
full particulars. |y| 

Chicago CorrespoQdenoe School of Iat, ^ 
Beaper Block, CHICAGO. ILL. b 
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OKDINAKV KATES. 



Inside I'nse. encli insertion. 
Bnck I'dse. ench insertion. 



75 cenm n, line 
$1.00 n line 



f^ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cbarfres per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate tyre. Rnfrravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, aa the letter press Advertisemeots must be 
received at Publication OflRce aa early as Thursday 
mornine to appear in the follnwinfc week's issue. 



Cycling 
Delight 



is at its greatest these 
days. Cool, bracing 
air ; hard, smooth, 
dustless roads. The 



COLUMBIA 



BICYCLE 




holds $100 of de- 
light in every dol- 
lar of the $100 it 
costs. You may 
just as well buy 
your machine for 
next year now. 

POPE MFG. CO., 

aiNKflAL OPFICaS 
AND PAOTOniBa. 

HARTFORD, CONN. 



THE BICYCLE: ITS INFLQENCE IN 

Health and Disease.— By U. M. Hammond. M.D. A val- 
uaole and interestinsr pa|>er in which the subject Is ex- 
haustively treated from the following standpoints; 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SciENTTriC 
AMERICAN SiTPPLEMBNT, Ko. 1 OU'.i. Price 10 cents. 
To be bad at this office and from all newsdealers. 




theT RUMP" WATCH BICYCLERS 



/s just what every wheelman needs. With 
holder complete, it costs dut $3.00 . 
Fits handle or cross bar. Warranted in 
every particular. For sale by jewelers only. 
Send for catalogue No. 60 



THE WATERBURY WATCH CO., 

WATERBURY, CONN. 



f CUT/OC 



**>""* toRFINETOqiSiimtHYSHop. 



«,«roR c^.BESLy& CO. 



UTUOGUE 
AND AGENCY. 



CHICAGO, ILL.U.S.A. 



Bristol's Patent Steel Belt Lacing. 




READY TO/pny 



The simplest, cheapest 
and most perfect Belt 
Fastening for all kinds 
of beltine. Sam- 
pies seat free.. 

The Bristol Co, 

Waterbury, Conn. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



DO YOU WANT A LAUNCH ? 



That you can run 
yourself. 
That is Clean 
and Safe. 



Send 10 cent stamp for niustrated Catalogue of 




That requires 

neither Licensed 

Engineer nor 

Pilot. 



_THE ONLY NAPHTHA LAUNCH. 

GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 




HALF A CENTURy OP CYCLES.— AN 

intereetinB history of the cycle from Its origin op to the 
present time. The flrst crank-dripen bicycle. The 
" bone-shaker " and its succesbors. The tricycle. The 
modern wheel. Cycle buildinftascience. Points of im- 
provement. The pneumatic tire. A hand and foot cycle. 
with 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. lOI'-i. Price 10 cents. To be 
had at this office and from all newsdealers. 



Radical Improvements in PIANO-FORTE Con- 
struction render the 

PIANOS 

.A. Most Beaittiful Instruments, 
Unquestionably the most durable Pianos made. 

A great variety of designs, woods, and sizes. Illustrated 
catalo^jues and fuU particulars mailed on application. 



Boston. 



New York. 



Chicago. 




STARRETT'S 

Adjustable Jaw Cut -Nipper. 

Jaws are detachable,' so they can be re- 
moved, ground, and adjusted when worn. 
All parts case- bard eited except Jaws. Flat 
spring below cutting edges obviates 
danger of breaking jaws. 

Price, 6 inch M (for muaic wire) $2.00 

" 6 inch C (for common wire) — 2.00 
IW lUuat rated t'ntaUigiie Free. 



TheL 



I 5, „ /i„ Manufae'r of FineToola, 

>. Marreil lo. p. o. Box is, Athol, Mas 8. 



WE ARE BUILDING 



The Celebrated- 
It 



HORNSBY-AKROYD" 

^— OIL ENOINE 

The De La Vergne Refrigerating Machine Co. 

FOOT E. ISBTH STREET, NEW YORK. 



PERFORATED 



y. METAL 




.S cientific gook C atalogue 



RECENTIiY PUBMSHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
niUNN iSc CO., Publishers Scientific American, 

361 Urondnar, Ne^v York. 



The $5-^ 
POCKET KODAK 



m 



EASTUAN KODAS CO., 

Sample photo and booklet 
for two s-cent stamps. 



ROCHESTER, N. Y. 



Ik to 30 H. F. 



RELIABILITY 

Motor Of 19*" Century 

How do these look together ? 
References.-Hundreds of happy 
men all over the U. S. Further- 
more, we have not changed the 
principle or construction of the 
' Charter" since Jan. 1, 1890. Be- 
hind the times? Notabitofit! 
Have not found where we could 
improve or simplify, that's all. 
CHARTER GAS ENGINE CO., P.O.Box 148, Sterling, III. 




G ASO LINE ROAD CARmAGE 

Monitor Vapor Engine and Power Co., Grand Rapids, Mich. 



Engines 




MR. BOOKKEEPER, 

do you knowwhatthe Comp- 
tometer is I It costs you nothing; 
to And out. It will help you out 
on that trial balance. It lasures 
accuracy, is twice as rapid as the 
best accountant and relieves all 
nervous and mental strain. 

Wrfte for Pamphlet. 

FELT & TARRANT MFQ CO. 

■ 2-66 ILLINOIS ST.. CHIOAaO. 



The Scientific American 
Reference Book. 



A most useful little bound book of ISO pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are : The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Table of Cities having over 8,000 inhabitants; 
Map of the United States — miniature outline; The 
Patent Laws full teztj ; The Trade Mark Law (full 
teit) ; The Copyright Law (full teit) ; The Principal 
Mechanical Movements-illustrated by 150 small dia- 
grams—of value to inventors and desitmers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

SW Sent by mail to any address im receipt of price., 
'25 cents. 

MUNN & CO., Publishers. 

361 Broadway, New York. 



POCKET CASH REGISTER 

aSEAIESI H0TELI7 UF TO SATE 

Rings up euerytime you spend Sets. 

Dollars add themselves automaticQJhr. 

Just the hing for men's doable 

watch chain. Invaluable to ladles 

when shopping. BAITTSOUE AS A 

WAICE. Agents COIN money. Sells 

at sight. Nickeled BOctj. Heavy 

18k Gold Hate SI. Sent on receipt 

of pries. E07LE t CO., Sols Kabn 

Pulitzer Building, New York. 




bMtldfi^^imi 



THE VCRV 
BEST 
FOR TOOLS, SftWS ETC. 

P & SONS Us 91 JOHN ST. NEW YORK 



PRIESTMAN SAFETY OIL ENGINE 

" Phem)T7i€naWi/ low in cost oj operation."— Franklin Inst. 

^■^^STEAM Kerosene, NOT Gasoline 
NOR 

ENGINEER 

Economical, Simple, Safe, Au- 
tomatic. For Electric Light- 
mg, Pumping, Milling, etc. 

PRIESTMAN& COMPANY, Inc. 

Fi'oiit and Tnsker Streets, - - Philadelphia 





VANDUZEN^.^T^'PUMP 

THE UST IN THE WDRLD. 
Pomps Mny Kind of Liquid, 

Always la Order, never Clogs nor 
freesei. Every PampOnarftnteed. 

10 SIZES. 

200 to 12000 Gallon! par Hour. 
CosiS^<o975aach. AddreM 

THEE. W.VANDUZENCO., 

10: to 108 E. Betond St., Ginciiinatl, 0. 



They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layman Pneumatic Boats. 

I»^S»eScr. Am.. May 18, 1836. 

Send 4c. in atampa for our luSmA- .^ 
aoTnely illustrated catalogue. | 
Address H. D. LA YMAN, 

30 West 29th St.. OOF. Broadway, 
NEW YORK. 




AUTOMOBILE CARRIAGES: THE 

Paris-Bordeaux-Paris Race of.— Brief account of the 
performance of the vehicles that obtained the prizes in 
the comoetittou instituted by the Petit Journal. With 
9 illustrations. Contained in Scientific American 
SuppytMENT.No.l 033. PricelO cents. To be had at 
this omce and from all newsdealers. 



Fhc Robinson Patent Grinding Mill 
'i.OOO to S -^00 B^B I 



C APA C I T V 

3,000 to 5 f^oo 

POUNDSor FEICD MLAL 
PE.R HOUR. 



P'..=. 



iMuN^o^ Bros 



Does Your Cash Balance? Are All Credit Sales Charged? 

" ..-...— y^^ Peck Cash Register 



These are tiro serious obstacles 
and can be OTercome by nsinar 
manufactured by THE PECK CA8U KEUISTER CUmPANY, HYKACUSE. >. Y 



CUGIIiCC Boilers and i>facliine Tools. New 
L n D I n C O , and Second-hand. Send stamp for paper 
"Machinery & Supplies.^' W. P. Davis, BooheBter, r{. Y. 



Free Catalog. Geo. R. Fuller, 
Boi2150.Eo4he8ter, N. Y. 



LIMBS 




CIDER & WINE PRESS 

MACHINERY. 

POWER AND HAND PRESSES. 

(Capacity, 10 to IW Bbls. in ten hours.) 

Send for 50-page Catalogue. 
Empire State Pulley and Press Co. 

FDI.TON, OaWEGO Co., N. Y. 



At i Pie 



Bicyciee, WatchM Gnsi, Btiggiet Hnrsen, 
Snnng Machines Organs. I^idos Mil'e»,Tooit 
(■cales of a)l virieties :tnd lOOi) ether iirticlM 
Lilts free. Chicago Scai^b Co., Chicago. 111. 



11 IIT I nPlf Patent No. 421.358 for sale. Guaran- 
II U I LUulf teed the best one ever invented. 
McDonah & Crdlfat, 157 Court St., BlngbamtOD, N. Y. 



THE - 




^-ESTABLISHED 1845. 

TheMost Popular Scientific Paper in theWorld 

Only S13.0U a Year, Incliidino: i'oBtage. 
Weekly»5'^ Numbers a Year. 

This Yviilely circiilnteil andsplendtdly illustrated 
papei' ts published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing EngineeriuR Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity.TeleffTapby, Photography, Arcbi- 
lecture. Agriculture, Horticulture, Natural History* 
etc. Complete list of Patents each week. 

T<>i'iii>4 of ?»iib«ci'i|tti"ii. -One copy of the Scien- 
tific AMERICAN will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Tliree l>f»ll»rs by 
the publishers; six months, tl.&O; three months, $1.00. 

('1 II b<4. -Special rates f4f se.veral names, and to PosC- 
mMters. Write for partiQularji. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed* 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al) orders, drafts, etc., payable to 
MUNN Sz CO., 361 Kioatlway, New York. 



U. S. A. 



^cimitit ^mntm ^nif^lmtnt 

This is a separate and distinct publication from Thb 
SCIENTIFIC American, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers and accompanied with translated descriptions. 
Tbe Scientific AMERICAN Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by emfnent writers Id 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geolotry. Mineralogy, Natural 
History, Geography Archaeolocy, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ensrineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering WorTcs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

IVIUNM «b CO., 3G1 JSiontlway, New York. 



gwilrtiwg grtitxaix. 

The Scientific American Building edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other l^e engravings; illustrating the 
most interesting examfri es of modem Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety ot the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I>ai'gest (-irciilntion of an; 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN Jc CO., 361 Broadway, New York. 



of the Scientific American, with which is Incor- 
porated "LA America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the SciJE-KTiFrc American. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 26 cents. 

I^^ Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

The SciBNTiFir American is printed with CHas, 
KNEC JOHNSON & <0.'S INK, Tenth and Lombard 
Sts., Pbiladeipnia, and 47 Rose St., opp. Daane, New York 



© 1 895 SCIENTIFIC AMERICAN, INC. 



